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G AS S ELL’S 



• ’• CHEMISTRY.— XVI. 

{Continued from Pol. V., 320.] ■ 

■ ANALYSIS 'AND FOBMULiE OF ORGANIC BODIES— 

THEIR CLASSIFICATION — CYANOGEN — PRUSSIC 
■ ACID— UREA— THE HYDROCARBONS— "PARAF- 
FIN ■•—CHLOROFQIUI— FORMIC ACID. . 

‘ If the substance contains nitrogen, it maybe bumt- 
as already -described with certain additional' pre- 
cautions, and -the nitrogen gas which is evolved 
collected 'over mercury and measured, or the sub-, 
' stance may be heated with . soda-lime, when, in 
most oases, all the nitrogen is evolved as ammonia, 

■ which is collected aiid estimated. 

In order to arrive at thc'formula of a substance 


expresses the simplest ratio in which the elements 
are combined, is ‘called an empirical formula. In 
order to' determine the true formula of the mole- 


cule, we must use other means; the simplest plan, 
which is also the one most generally employed, 
is to determine the specific gra\ ity of the vapour 
of the" substance, since we know (Vol. IV., p. 1) that 


-■ words, molecular weight is double the specific 
. gravity of the" vapour.' Now the vapour density of 
'the above hydrocarbon was found to be GB, its 
molecular weight is therefore 1SG, and its mole- 
cular formula C 10 H U , 


from its percentage composition, (1) the numbers 
are divided by the acomic weights of the respective 
elements ; (2) the quotients so obtained are divided • 
by the smallest of the quotients ; the resulting ' 
quotients indicate the number, of atoms of the re- 
spective elements. Thus, to take tire analysis of 
,the hydrocarbon given above— . ' i 

•88-2 O ’ .■ 

11-8 H . • 

■ 1 . .' . 100-0 - ‘ . 

We divide 88-2 by the atomic weight of carbon, .12r— 



these are divided by the smallest quotient," 7-35 — » 



These numbers show that’. the -substance contains ' 
I atom of carbon .to I&ths of an atom 1 of hydrogen, • 
but as wc cannot have fractions of an atom, we 
multiply 1 and I-B by 5 to get rid of fractions, and 
‘ thus get tlmformula C„H 8 . 

, .It is obvious that a substance having .the formula 
CjqHju, Cj 5 Hjj4, or C ;0 H m , would have yielded exactly 
the .same numbers on analysis, so that analysis 
’ alone cannot decide which of these formula! is the 
■ true one; such a formula as 0 5 H 5 ; . which only 
121 ' 


Classification of Organic Substances. 

The great bulk of organic substances may be 
divided^nto the following classes 

1. ’ Hydrocarbons . — These are bodies containing 
but two elements, carbon and hydrogen ; there are 
several groups, tlid most important are : — ■' 

(а) The Marsh Gas or Paraffin series. 

(б) The Olefine (“ i ” pronounced as as) series. 

(c) The Acetylene "series. 

(d) The Benzene or Aromatic series, many of its 
members being derived, from the .balsams, gums, 
and other aromatic substances. Benzene, C e H 6 , is 
the simplest of these hydrocarbons. 

2. Alcohols. — As already mentioned,- these may 

,be considered as the analogues of the hydrates or 
hydroxides of the metals thus, wc have KHO, 
potassium hydrate ; (C-H^HO, ethylic hydrate, 
ordinary alcohol. * . 

< 3. Ethers. — These are the oxides of the radicles; 
. (G>H s ) 3 0, ethylic oxide, or ordinary ether. 

4. Svlphtir, Selenium, and " Tellurium Alcohols, 
etc. — These contain sfilphur, etc., instead of oxygen, 
and may he regarded as hydrosulphides, etc. ; thus, 
GjHjHS, ethylic hydrosulphide, sulphur alcohol, or 

5. Haloid Ethers and Ethereal Salts. — These 
closely resemble, ns regards their constitution, the 



represented by the formula { ch^HO’ or S ra P 1 “ ca1 ^ 
H H 

u ; h — C 6 — O— H 


> Similarly, the constitution of aldehyde U 
presented j COH' So tl,at aldehydes llavc 
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bring a fatal tlo-c ; it lias a characteristic odour 
resembling bit tor almond oil. A solution nr about 
- parts of the ariil in 1(X> of water is used in 
medioino; even in this exceedingly dilute state the 
don» administered is 2 to ii drnjis. .V. solution of 
hydrocyanic arid gradually decomposes when kept, 
but- it is found that the addition of a mice pC 
hydioclilorie or sulphuric. acid malerially tend-, to 
preserve tile aqueous solution. Prussic arid is 
found in minute qunntiticsin the kernels nf peaches, 
plums, etc., in the leaves of the cherry laurel, in 
the crude oil of bitter almonds. Its action ns 
a poison is extremely rapid, and as a m]e death 
ensues before there is time to administer an anti- 
dote: the best, treatment- consists in pouring cold 
water on the head 1 and nock, administering mi 
emetic of a tablcsponiiful of mustard in warm 
water, the free use of stimulants, such ns brandy, 
holding ammonia to flic nostrils, etc. 

Hydrocyanic tieid forms a series of salts, tlio 
cyanides, which : in some rcsjiects resemble tlio 
chlorides, bromides, and iodides. 

Potassium Cyanirfr (KCX or KCy). — This suit is 
largely used in the arts, since its solution rendily 
dissolve* various silver sails, forming solutions suit- 
able fur electroplating. It is prepared on the large 
settle by fusing eight parts or potassium forrocynnidc 
with three parts of dry patns-inm carbonate until 
gas cease.' to hu evolved— 

K 4 Kef B X s + K-COj = 3ICCX + IICXO + Va + CO- 


Potassium cyanide is often formed in the blast 
furnace (srr Iron, Yol. V.. p. 12fl). It is a colour- 
less crystalline sub-lance very soluble in water; 
it has the odour of bitter almond oil. and is as 
poisonous as prussic acid, but its action is not 
quite so rapid. , 

If a solution of silver nitrate be added to a weak 
solution of pofiu-vinm cyanide, a white precipitate 
of silver cyanide. AgCX, is thrown down, but the 
precipitate readily dissolve.- if raoro potassium 
cyanide be. added. 

Potassium Pcrroryaniste or Yellnir Prussiatc. of 
Potash, Kjl'XCS), or K 4 I'"eC. , y < . — Till- is prepared 
tin the large settle by fusing in iron pots dry animal 
matter which contains nitrogen, sach as Items, 
hoof-shavings hair, etc., witli potassium carbonate 


Kills, git ing with ferric suits a dark blue precipitate, 
Prussian blue. l’e ; Cy lfc . 

Potassium J’rrj'irymiirfc < «r fled Prussiatc y 
Potash (Ksl-VfJs) N picpntcd by ]in— ing eliloiino 
slowly through a solution of potassium fcrrocynnUle 
until it is reddish — 


The solution is then evaporated and allowed to 
stand, when the rciricynuidc evaporates out in 
ruliy-red ciystnls, which tire easily soluble in water 
to a greenish solution. This solution when added 
to a ferrous salt (a- ] f et>() 4 ) gives a dnik blue pio- 
cipitatc known a- Turnbull's blue, Fc-Cy-j.,. but with 
ferric salts only a blown or greenish coloration is 
pimlitut-d. > 

Ord unity Prussian bine forms a dark-blue mass 
with n copjiery lustre. somewhat resembling indigo; 
vvlteii licatcd hi tlio air is burns like tinder ; it is 
much used n- a paint ; the colour is destroyed by 
alkalies (K1IO. etc ) 

Potassium ■ Siilji/uifyuhittr or Suljihocyanatc 
(KC’XS).— Dry potassium ferrocyanide is fused iritli 
half Us wriglit of sulphur : the fu*ed mass is thou 
extracted with water, and the iron in the solution 
picripilatud liy adding potassium carbonate; the 
liltrate is tlieu evaporated, when eolouiluss crystals 
of tite eiilphotsynnidf are obtained. Tins siilistuuec 
is very soluble in watei. its solution lias n bitter 
taste, it is not poisonous, it gives a deep blou-l-ied 
colour with ferric salts 

Cyan ir A fit! (IICXO). the ammonium eyannte, 
is interesting since It oilers a striking example of 
the case witli vviiieli the atoms often lenrrnngo 
tlie nisei vo- in organic, substances, and tints pro- 
duce totally diiTereut- compounds ; if a solution of 
ammonium eyannte be evaporated, it is converted 
Into quite another substance. urea — 


Urea. C0(X1I;.)- sometimes termed carbamide 
since it is carbon dioxide, CO„, in which one atom 
of oxygon lias lioen replaced by two amidogen. XIL, 
groups. Tliis suli-tanee neuurs largely in tlio mine 
of innminals, nnvl fonn- tlio chief substance by 
which the waste nitrogen leaves tlic body. lYhen 
pure, urea is a transparent colourless cry st.illiiie . 
substance, very solulile in wafer and alcohol; it lias 




1. The Marsh Go* or Paraffin Series . — The 
simplest member el (his series is nuush gns or 
methane, CH 4 ; the. carbon in this body is obviously 
a tetrad, and all its points of attachment or bonds 
are occupied by atoms of hydrogen, thus — 


Now, if we replace one of the hydrogen atoms by 
methyl, CH 3 , wo lra\ u 

H H 

I I 

II— C C— II, 

I I 

H H 

i.e., C a H„ or otliane, the second member of the 
series ; if we repeat the process, we have 
H If If 

I I I 

H — C C C — II, 

1 I ! 

HUH 

C 3 H 8 , or propane, the third momber, etc. In this 


years. In 1850 Young turned Ins 

attention to a sort of coaly slate or slaty coal, 
known as Boghead coal or Torbane Hill mineral, 
and found on distilling this Unit lie obtained a dis- . 
tfllalc containing much paraffin oil. In Pennsyl- 
vania petroleum had long been known to the . 
Indians, and was collected and sold by the Seneca 
Indians as Seneca oil, but ‘it wns not till August, 
1859, that the first borehole wns opened at Titusville, 
This spring yielded over 800 gallons of oil per day 
this quantity lias been grently exceeded by other 
wells, some of which have yielded over 100,000 
gallons per day. Those onormous supplies have 
considerably cheapened the price, and at the 
present, day the excellent illuminating agent, '• the 
paraffin lamp,” is known in every cottago. • The 
crude petroleum, or, as it is commonly called in this 
country, ‘•paraffin,” seems to be n mixture of a 
great variety of paraffins with a comparatively 
small quantity of hydrocarbons belonging to other 
scries, olefines, etc. ; the latter are destroyed by 
the action of strong sulphuric acid. etc. ; the acid 
is then neutralised with soda, and the whole dis- 
tilled. The portion which fust passes over constitutes 
the so-called light petroleum, benzoline, petroleum 
spirit, naphtha, gazolinc, ligroin, etc. ; it is much 
used for dissolving grease, cleaning gloves, etc. ; 
it boils from 40° to 120° Cent., giving oil a heavy. 
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honour. anti was tacked on lo the other titles or 
the po--sc.-Mir of it ns (list motive ami honomablc. 
It was shared. as already stnteil. by counts, dukes, 
kings. mnl prince-bishops. 

Certainly nut least among the Electors was the 
Margrave ot JJrnndcnbmg. Lord of the territory 
lying on the westernmost borders of tho Umpire, ' 
and ineluding (since. 1 625} in his possessions the 
duchy o r Prussia, lie was exceedingly powerful' 
ami could help or disoblige his iieighlxitirs to n 
v. ry consider:! hlo extent. 'The nrighhoming princes 
therefore courted his favour, anil, where their 
interests and not their jealousies were concerned, 
depended upon him to support them nguinsl the 
power ot the princes lying to the eastward. They 
rallied also round hint as- against foreign foes. 
Kot withstanding all these considerations, the 
Elector of Brandenburg remained loyal to the 
Imperial constitution till he cmtlil no longer <li> so 
and preserve his self-respect, or even Ids independ- 
ence. The Thirty Years’ War was, as lias been 
shown, a war of religion, a war which went to the 
root of the question whether Protestantism should 
or should not exist in Germany in spite of the will 
of (lie Emperor, v.lm was wholly opposed to it, and 
entirely devoted to the Roman Catholic faith. In 
(his war the Elector of llrandcnliurg, who had em- 
braced the doctrines of the Reformation, took part 
with the Protestant side, and gave in his hearty 
a 'Illusion lo Gu-tavns Adolphus and ids successors 
in command. One of the results of the war was to 
show him how strong ho was, ami also to convince 
him. after the spirit that liad been display'd in 
conducting the war. that the old lines of the 
German constitution were for over obliterated, that 
i< to say, that between him, those dependent on 
him, and the Emperor, the olil principle of loyalty 
could no longer exist. 

In 1701 the Elector Frederick, deeming himself 
strong enough to make gncul Ills act against all 
tho world, witii his own hands crowned himself 
king, and announced to the world that his mime 
henceforth was not Eleetor of Brandenburg, but 
King of Prussia. Tho liou-o of Jlnbsburg sal on 
tlio imperial throne, and had procured Hint flies 
dignity of emperor should he hereditary ill the 
family. It could ill brook the assumption of 
kingly power liy the most. ] (dwerful vassal of tho 
Empire in ihe west ; but exhausted by t lie sustained 
efforts of thirty years of war. it wits not in a 
posit ion. to take exception practically to the move, 
though it viewed the ri<o of Prussia with dislike, 
anil waited for an opportunity of knocking it down 

Frederick the First survived for twelve years 
his assumption of royal dignity, anil during Hint 


time did his ‘utmost to weld int o a coherent mass 
t he niiincrons parts which const Ruled his dominions. 
Vpon his. successor, Frederick William, devolved 
llic task or preparing the new-horn kingdom to 
gnard ajpiinst the storm which sooner or later, it. 
was seen, must burst, upon it. Not only was there 
tho open hostility of Austria and her dependent 
states to be* overcome so. soon as those states 
should have sunicieutly recovered to allow of their 
taking tin- field, blit there were tho jealousies of 
France and Russia to be met, and liv some means, 
probably nut without violence, lo he ullnyed. For 
this wnTk of preparation there was no fitter man 
than tlw second King of Prussia. A man with few 
ideas— some great olios- were aiming them— lie had 
the courage tuid the pertinacity to carry his ideas 
out to the fullest, and his ai ms were in the main 
for the advancement, and benefit of Prussia as a 
European Power. He formed and organised the 
Prussian army on a model upon which his successor, 
Frederick (lie Great, hardly improved ; ho laid the 
foundation or Prussian finance on that basis of 
thrift which lias been its chief mid its most 
admirable characteristic ever since. Tito idea of 
military organisation throughout the country, so 
‘that every man of tiic population should bo liable 
'to soldier-service, was the king’s - ; and so was the 
wisdom which placed the domestic. Ians upon n 
footing somewhat less unsatisfactory than that, on 
which they had hitherto vested. Yet ho was a 
prince li:iti-<1 ipiitu as much ns he was respected, 
particularly in Ills own family, wlieic he tided ns 
mi insane tyrant, going the length on one occasion, 
when lie had goaded his son, tiic crown prince, by 
repented nets of oppression into the idea of dc- 
serling Prussia altogether, of condemning Hint son 
to death as a deserter, anil of actually causing his 
son's friend mid companion, Lieutenant Ivattc, to 
undergo tin* extreme penalty in the presence of 
the prince. Out of tho school of this Tyrannus 
came Frederick' the Great; from his brain issued, 
rendy-made and armed at nil points, the kingdom 
of Prussia, as Minerva is fnbiod .to have done of 
old from tho head of Jupiter. Into t lie inheritance 
left, by such n man came Frederick the Great, in 
tho year 17-10. liy which time the nations had hail 
leisure to look around, mid to take notice oi t lie 
new peer which had sprung up among them. 

France, weakened by (lie long mnl cxli.-iusling 
wars of Loiiis'XlV., was quite unable, if she wished 
it, lo crush the new Power ; lint it is probable she 
did not then sec wlinl has since been forced upon 
lier notice, tlial. Prussia miglit. become n first-rate 
Power, capable of disputing the supremacy with her 
in southern Europe. Austria, however, saw, with 
quick instinctive eyes, that if she wished to bo, as 
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SKETCHING . FROM NATURE. ' 


■*on. G. Anaxagoras the sophist, yeas the teacher of Pericles. 
7. 0 Hercules bring s-ifety to the unfortunate. S. Epninin* 
cmdns unn of an unknown father. V. Pity nil unfortunate ^ u. 
10. Be eager, O jotmg man, for truth. 11* The lmu.^terate 
, serve a Ikmc s»*rvitude. 

Ex. 32.— 1. 5 tn icp a TCI tJi’ flaufiairri] eo$ia. 2. ’EAeatpe *rovip 
dn.\(K. 3. •EAeaipojiex' tovs otvx*U. 4. IIoAAol vcawai fjoav 
fiaOqrai ’SuKpaTOVS. 5. Saucpara tji* woAAtj cotfita. C. QaVfia- 
<,*01101 TTjv.tro^iav SwicpaTOvs. 7. Oi artpcrreif {ovAevovci ttj!' 
atff^par £ovAciai > . 1 ' S. Oav/id^bper ric icaAa« rpnyu&ias 2L<nf>0- 
kAcou? 0. 02 a At] Be Adyoi vetCoi-rat. 10. ’EAeacpw Tuv flior 

Ex. 33.— 1. The earth blooms ivitli lovely flowers. 2/ Keep 
not free from heat ami cold. 0, We judge the lionourahle, not 
by length of time.'but by virtue. 4. Every height in the mortal 
race is not secure. 5. Do not spjak falsehoods. 0. Wo keep 
from evil gains. 7. Wicked gains ever bring ili>gmcc. 8. 
Brass is the xniiror of beaut}', anil wine ortlio mind. -9. Wen 
aim nt glory. 10. Wen rejoice in glory. 11. The brave aim at 
glorious deeds. 12. We admire tlie glorious deeds or men. 

Ex. 34. — 1. 'Xircx craL woiTjpSir Kepetov. 2. Ot tmovSaTat. 
aiH\oyrai run* miwjpwr KtpSwv. .3. Ot mrouSaiot opeyoi*rat twi». 
KcAfJi-. 4. Mi} airEXov, Si rcavia, 0dASrovc xal aAAa 

Tujf TTOi'TjpSiy. 5. Zitftta eircrat tw ^evSfi. G. ©av/xtwjbptr rou? 
"EAAijras Tan* icAenii* ereiea. 7. ''•^vyopei 1 ironjpd Kcpfii]. S. Ol 
OTpKTmrai \aipov9iv a* toij fcAcean. 


SKETCHING PROM STATURE.— I.. ' 

* MATERIALS— CHOICE OP SUBJECTS, ETC. 

Is oar lessons in Drawing, to be found in the pre- 
vious pages of tlie New Popular Educator, we 
have endeavoured to place before our pupils tbe 
general principles which belong to and are applic- 
able to the praotiee of drawing from the fiat (that 
is, from copies), and also those principles which 
guide us in drawing from the object. We 'now 
’ undertake a more direct’ application of the instruc- 
tion therein given, for the pnxpose of introducing 
our pupils to that very interesting and delightful 
practice- of drawing, usually termed “ sketching 
from nature’.’ ; we mean by this, the taking up of a 
few simple materials and .seeking our subjects out 
• of doors, The phrase “ sketching from nature ” is 
a,veiy convenient one, and is generally understood, 
therefore we will retain it, although we prefer the 
expression “ drawing from nature," as it implies 
greater care'and attention to details than the term 
sketching in its usual sense. A loose habit of 
drawing may he 'called sketching, and if this wore 
all that is understood by it, the practice would be 
■a dangerous one for a beginner; but as we have 
already given sufficient cautions upon this point in 
the lessons lipon Drawing, we will only repeat ono • 
piece of advice and pass on— “ Learn to dram first ; 
sketch afterwards." In the course of these lessons 
we shall find it necessary occasionally to refer back 
to the lessons in Drawing already given, as' onr 
object is to apply practically the principles which 


hare been there stated. . How many times has the 
question been asked, ’“Do yon draw?” And what’ 

Is the reply in the great majority of cases? “Yes, 
bnt only from copios ; I have nover attempted to 
•do anything from natnre, haring always con- 
sidered it so much ‘more difficult.’’ Now, there 
are those who maintain the reverse, namely, that ■ 

drawing from nature is easier than copying pic- 

tures. Certainly the former is much more pleasant, 
and more satisfactory, as all must acknowledge ; 
.whether it is easier or more difficult depends upon 
the inclination of the mind, the practical expe- 
rience, or, speaking more exactly, the kind of ex- 
perience the pnpil has been accustomed to. If the 
grammar of the art lias been well learnt, the pupil 
will find that a very considerable amount of the 
knowledge he has acquired whilst drawing from the 
fiat will' he of the greatest service when drawing 
from nature. 

We have frequently met with portrait pointers 
who have had to make duplicates of tlieir pictures, 
and who have said they would much rather paint 
them again from the sitter than copy them from 
tlie original picture; only those who have expe- 
rienced it can fully understand how much more 
feeling and life can be imparted to the work when 
natnre is tlio guide than when they have to depend 
upon the limited expression of a copy. So with 
landscape : we have frequently been more pleased 
with the “ original sketch,” taken upon the spot, 

• than with tlie finished picture painted from it in 
the studio at home. Although the “ original' 
sketch” was not so highly finished ns the picture, 
yet it had the stamp of nature and freshness upon 
it, which oonld best he caught from the scene it- 
self, and which it is difficult to impart at second 
hand. As the eye of the student becomes more 
and more accustomed to Nature, and keener to 
detect and appreciate her beauties, he will discover 
much of which a common observer has but an im- 
perfect perception ; to tlie latter a landscape is the 
’ same to-day as it was yesterday, lie can only see 
trees, buildings, and other objects abstractedly 
through one nnd the same medium ; while the eye 
. of tlie artist is continually discovering something 
fresh, periiaps principally caused by the successive 
changes of light, or from the positions of objects in 
relation to eaoli other, and their Contrasts in both 
colour and form. The tree before him in the ■morn- 
ing may certninly he tho same that he sees in the 
crening, hut how very different is the effect, and 
wliat a multitude of details with all tlieir beauties, 
which were imperceptible in the morning, are 
brought out by the change of light. We have no 
doubt that many of our pupils, when they have 
conquered their early difficulties, will discover 
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effect than tlie prencr.il form in natnre, which 
admit!: of no actual h-iandori/ Tine, but presents only 
the moss discoverable from other objects by colour, 
and lirrlit and siiadc : another reason is, that objects 
in nature advance or recede from one another, 
whilst in a picture they are all arranged upon one 



with pleasure and «irp-i.-e that drawing from 
nature lia= a chasm about ft which cannot be 
rwili-cd by eopving nmy. 

The neces-ary mat “rials :,r.- simple : —A Week. 
that i-\ a «oIid m{< =- of jnpe-r conil r^ed of -eveml 
layers botuid together only id she edge®, so that 




when a drawing is completed wo hate only to slip 
a penknife beneath it and the nest paper, pass it 
round, remove the drawing, and underneath will bo 

found another surface like the one already filled. 

ready for use. The kind of paper for pencil draw- 
ing ought not to be very rongh. a slight grain will 
assist the pencil to mark freely, but on very rough 
paper it is impossible to give a very high finish to 
the work: rough papers are better adapted for 
colours. A few pencils. H. HD, and n. and a port- 
able sketching stool, will be all that is requisite for 
our first essay. Being now prep" red. let ns suppose 
that wc are on our way in search of a subject, and 
in the meantime we will make a few observations 
which especially apply to beginners. Ko one who 
has been accustomed to copy pictures only, can 
altogether comprehend what a very different thing 
it is to draw from nature until lie has made the 
attempt, when lie will discover there are several 
reasons for the difference. One is, that. all the 
objects in the picture are reduced for him. probably 
to the exact size lie wishes to make them ; another 
is, the outline upon the paper has a more definite 


plane or surface ; and thus we are led toacknow-. 
lodge tlie necessity of knowing something both of 
lineal and aerial perspective. , It- 'is true many 
depend upon the eye alone for the proportions of 

the retiring parts as they recede, and consequently 

are liable to make frequent and serious mistakes, 
which a little acquaintance with perspective would . 
prevent ; but we intend to take up this part of our 
subject again. . • 

\Ye will now pass on to another consideration'^ 
with reference to the choice of subject for the first • 
attempt of a beginner. Y r e well know tlie feelings 
with which most beginners go out for the first time 
to draw from nature: their enthusiasm would 
persuade them to attempt great things ; nothing 
short of some extensive prospect, hill and dale, 
woods, rivers, buildings— in short, a whole country 
side. Upon this point wc wish to caution our 
pupils. It is one of the first and greatest mistakes 
which young painters make when they begin to 
draw from natnre; nearly all, without exception, 
sit down to take some .extensive view, without a 
question 'as to its composition, and without any 
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inquiry whether ihcy will b? able to im throngh 
with it. Tile principal reason tla-v rive for their 
choice is the beauty of the .■•rehe." We beam of a 
cape porno vear“ nun of a yniitiz student in the 
Iioyal Aeadetny, who cn] ied in the painting school 
ail elaborate landscape by an old ma».| er ; succeed- 
ing beyond hi<= expectation-. he felt a strung desire 
to paint a picture from nature, having note, as lie 
thou "lit, acquired sufficient power to justify tlie 
attempt. Accordingly bo went to the top of Iligh- 
.gate Ilill, and commenced a picture of tlie entire 
prospect looking northward; lie wurked hard for 
soveial days, but round lie was alternately painting 
in and rubbing out ; the constant changes of sun- 
shine and shade, ns they passed over the landscape, 
perfectly bewildered him, anti th« result was that 
he gave it np quite disheartened. He resolved, 
however, to show the little ho liad done to 
Constable (the painter of ‘-The Corn-field'’ in 
the National Gullery). and asl; his notice. Con- 
stable looked first at the picture and then at tlie 
youth, and in a quiet way, though with unmis- 
takable meaning, said. "My young friend, go and 
draw a gntc-po-t. and when you have done that 
draw two posts, and go on till you ctm manage a 
_ dozen ; afterwards add a cottage, then a tree, and 
proceed in this way until you hate power to do 
something more elaborate before you think of 
painting sack a snbjoct as this. Ton have made 
precisely the same mistake that I made when I was 
your age ; you have begun at tlie wrong end.” 

The above excellent advice needs very little com- 
ment from us Jt is. exceedingly valuable, and 
forcibly suggests the folly of rushing headlong into 
a multitude of difficulties from which there is no 
escape, but at the cost of much discouragement. 
Allmnst. n cknowledge that . whateverrony be the ex- 
tent of the subject they propose to draw, it is essen- 
tially composed of sceeral particular objects, each of 
irhirh requires a separate and careful study. Now 
the first question which everyone must ask himself 
should ho. Can X copy any one of those objects, 
independently of the rest ?" It ho cannot, let us 


Fig. 1 will give some idea of the elaiff of subject 
fora first attempt, and the manner of'trcating it. 
which need not l>c ranch beyond a carefully ar- 
ranged and cleanly drawn outline ; the shadows 
might be slightly marked in by a fcwparallol lines 
tinder tlie projecting parts, down tlie shadowed 
sides of the posts, to define and bring forward the 
branch of u tree. In this simple arrangement of a 
few posts and weeds there tire no important re- 
tiring lines, consequently there wiUbe'no necessity 
fur vanishing points, a subject . for our consi- 
deration further o.n. Tlie .distance of the station 
point, or the position of the draughtsman from an_ 
object of this class and extent, might he about n 
dozen or fourteen yards, because sit that distance 
all contained within its outer limits will be con- 
siderably within an angle of liO 0 .. (See lessons in 
Drawing, Fig. 25.) 

Subjects of tlie class we have selected arc very 
common: a stile, a -bridge over a brook, and 
many more of the same kind, are to' be found 
almost everywhere. We have just said that the' 
drawing need not be more than a carefully arranged 
outline. If for some time the pupil will confine 
himself to outline) and use no more shadow than is 
necessary to assist in making the form clear and 
intelligible, it will be an advantage', because it is 
doing one thing at. 'a time, Juki ho is, not over- 
powering liimself with difficulties ; besides, shading - 
bad ontlincs is n waste of time, as shading cannot 
improve the drawing, nor can it be successfully 
practised without the pomcr of correct drawing, as 
it is only an additional help to represent the form 
marked out by the ‘outline. There are other im- 
portant considerations to be attended "to. The 
pupil must remember, when lie is seated, that the. 
few moments before he puts his pencil on the paper 
are very important. First, he rnnst decide how 
mnch of the snbjoct lie intends to draw ; that, being 
determined, ho must fix upon the centre of the" 
subject to be arranged in the centre of liis paper, 
and ns in most cases the eve will be considerably 
below tlie centre, there will then bo sufficient room 
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ns it appears to him, withont attempting any effect 
which does not strictly belong to it. lie nmst take 

tip one principle at a time. The first will he farm 

tins refeis. iu the first instance, to the shape and . 
character of the subject as a whole ; then the posi- 
tion of , the parts relative to each other; all 1 im- 
portant particulars must be carefully examined, his 
eve and his mind must become familiar with every- 

thing: this will sirengthen his confidence, so that 
when he begins to draw, the acquaintance he has 
made with his subject will be of the greatest value. 
In practice, it is possible to determine the relative 
heights of the parts with one another by placing 
the pencil horizontally before the eye. having its 
edge on a level with any particular point, and by 
looking along tile remaining portion of the pencil 
■when thus placed, the pupil .will be able to sec, at 
'once' which other portions are on the same .level, * 
which are above, and which below; lie must notice 
where lines if produced would cut other linos 
already drawn, ami also where one part is over or 
under another. Wc have drawn dotted lines in the 
illustration (Fig. 1) to show the various directions 
in whiah the pencil might he held between the eye 
and the object, and the result it gives in deciding 
liow the parts nro placed in connection with each 

RETIRING LINES — POINT OF SIGHT, ETC. 

If our pupils will carefully follow the advice we 
have just given them, and at first strictly confine 
their attention to very simple subjects, they will • 
soon find themselves in a position to attempt 
with confidence, something more advanced, which 
.will include much that will make n demand upon 
their knowledge and' experience in perspective. ' 
' When we consider the infinite variety of the posi- 
tions of lines, and the relations they bear to encli 
other, so many difficulties arise, that wo must 
naturally look about us for assistance altogether 
independent of mere manual practice, of which no 
amount of experience, however large it may be, 
can satisfactorily help us, and therefore wo must 
have recourse to .perspective. In out very first 
attempts the one great difficulty presents itself, viz., 
hove to dram the lines which retire; here is "the 
starting-point from which every rule proceeds, and 
this difficulty everyone will discover immediately 

he sits down to drawfrom nature. Objects parallel 

with onr position, or with the .picture plane, iike 
the posts in Fig. 1, have no retiring lines — the lines 
which represent them are either horizontal or per- 
pendicular ; if horizontal, they are drawn across the 
-picture, and those which are perpendicular in, the 
. object are drawn so. Therefore, with proper atten- 
tion to.the positions and proportionsjof these lines. 


exercises of this bind will he found very easy ; but 
when we come to Tines" in other positions with 
i regard to tlio picture plane, those which -retire — 
that is, -go away 'from ns, like the lines of a railway 
when viewed from the top of a bridge— other con- 
siderations present, themselves ; lines of this class 
may retire cither horizontally, or at an inclina- 
tion. Those of our pupils who accompanied us 
through the course of Geometrical Perspective- 

given in these pages will not have to lie told that 
there are established rules to aid us in- drawing 
these lines according to the position in which they 
may be placed ; they will be satisfied upon this point, 
and they will have discovered that by working out 
these problems their practice in drawing them 
is rendered easier, and they will have found the 
result to be satisfactory. We have said before, 
there is no necessity, even if it were possible, to go 
through all the geometrical rules that can bo-applied 
to the subject when drawing from nature ; but we 
do assort that it is necessary to know them, because, 
from having practised them upon snbjccts under 
given conditions, wo can satisfactorily account for 
the position of every lino wc draw, let them bi> 
placed as they may. There nro many who take 
great delight in drawing from nature who affirm 
that perspective is a science not nt all necessary to 
them, although they allow that it is essentially so 
for architects. This is a mistake, which may bo 
coupled with another into which they frequently 
fall, viz., that *• it is too difficult to learn." They 
contend that “if the eye is propel ly edneated, 
nothing more is required This vague expression 
is one wc, have heard very often, and, of course, 
many who use it. have no. definite idea of whnt they 
mean by it. Wo ask such, what they wish us to 
understand by the “education of the eye The 
eye is not an instrument like the hand, u lueh must 
have some considerable and practical experience in 
order to carry oat the intentions; the eye lias no 
practical duty to perform, it is simply the medium 
through which is conveyed to the mind the form, 
positions, and - proportions of the objects to be re- 
presented; and since positions and proportions, arc 
not arbitrary, it follows that some kind of educa- 
tion is necessary to guide our judgment and practice 
in dealing with them : in other wortK the mind 
must be prepared by some process to receive the 
full impression of everything connected with the 
object as it stands, or under any condition in which 
it may be placed, and to recognise details and 
peculiarities which, without a previous preparation, 
■tve should inevitably pass over, totally ignoiant of 
•their existence. . Wo maintain that a little scientific 
education reveals facts which would otherwise be 
lost upon us. Consequently, we assert that the 






grammar of the art. 

We do not say this to discourage, quite the 
reverse : we wish to prove the necessity or the 
course of stndy we recommend; it is short and 
easy, and we may remark, for the encourage- 
ment of the timid, there is no need to cany it 
to the extent required by architects. As we 
proceed with our lessons, onr pupils will easily 
find out for themselves how much is requisite, 
because, according to the class of snbieot we are 
drawing, occasions will present themselves which 
will make it necessary for us to refer to those rules 
which are applicable to the case, and most of which 
will he found in the previous pages of the New 
POPUBAB EDUCATOr.. 

Wo will now direct the attention of onr pupils 
to Fig. 2, which is nothing more than an arrange- 
ment of straight, lines in various directions, each of 
which, whatever the direction may be, is snbjcct to 
some especial rule for its treatment. The view we 
have selected fend wo call it a vipw, because we 
wish to talk about it to our pupils as though we 
were actually out of doors in front of it) is as 
practical and simple as we could select : it is taken 
from a small street in one of onr country towns. 
We have just said it is “an arrangement of straight 
lines in various directions.'' Non- lines in the 
positions of thn->c which compose onr subject are 


the line of sight, or, as it is sometimes called, 
the horizontal line, it; by holding the pencil 
horizontally before the eye, and noting the places 
where it cuts the lines of the subject, it will be 
seen in our view to cross the door on the right hand 
at about one-tliird 'from tlm top. ' This is a very 
necessary step to take at the commencement, and 
must not be omitted, when we know that all hori- 
zontal retiring lines havc'their vanishing points on 
the lliie of sight. Our next consideration will bo 
if we find that half of the subject upwards is above' - 
the eye (that is. the n L), and the other half below 
it, then the hl will be drawn across the middle 
of the paper: if the ni> is placed as in the view 
before us, at. about two-thirds from the top of the 
subject, then the lino must be drawn at two-thirds 
of the distance ffom the top to the bottom of the 
paper. 

Afterwards we must determine the position ot" 
the point of sight: this 'is ahiays opposite the 
egc on the line of sight. In general practice 1 
we must so place onrselves. when we are looking 
down a street, that the parallel sides of the 
street shall be parallel to the imaginary line 
called the direction of sight, which goes from 
the eye to the V s — in other words, the sides of 
the street must retire at right angles with onr 
position. In our view (Fig. 2) rs is 'the' point 
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Ilie learner will often lie encumbered with fractions 
which it is desirable to avoid. Tims, in the equation 
above, half of the coefficient of the lowest power is 
5, the square of which is Adding Lliis to botli 
sides, the equation will become nV 4- ab-c 4- ~ 
— ad 4- the first member of which is a complete 


square of the binomial, a.r 4- '[■ 

Now it is obvious to the student tliai multiplying 
the equation by 4 has precisely the same effect as 
removing the denominator -1 from the third term. 
Hence, if we multiply the equation by •!, we not 
only avoid ilie introduction of fractions, but nlso 
leave the square of tlic whole of the coefficient of 
the lowest power to be added to both sides accord- 
ing to the rale. 

The first term evidently continues to be a square 
after it is multiplied by 4. for it is still the product 
of the powers of certain factors. 

3. It will be perceii ed at once, that the second 
term is composed of twice the root, of the first 
term multiplied into the coefficient or the last term, 
which constitutes the middle term of a binomial 

Observation . — It is manifest from the preceding 
demonstration, that multiplying by 4 5- not a 
necessary step in completing the square, but i- 
resorted to on this particular occasion as an ex- 
pedient to prevent the occurrence of fractions 
When, therefore, the coefficient of the lowest power 
is an civil number, so Hint half of it can be taken 
without a remainder, wc may simplify the operation 
by multiplying by the coefficient of the highest 
power alone, and adding to both ririi s the square 
of half the coefficient of the lowest power of the 
unknown quantity. 

Example. 

•Take the equation 7x'--rl0.i-=r T1 :. 

Multiplying by 7 it l>ecomr-s Settj- = ots). 

Adding the square of half 
the coefficient, 4Pa a 4-2SOa-4-40n=9(W. 

llv evolution and trails, 
position, 7x=r 10. or -r= 1 

252. Emm the prinriplcs that have been laid 
down in the preceding le-son wc may also deduce 
(ITlllfU METHODS nr COMPLETIXfi THE WAKE. 

Multiply tlv ii/untii.A by If, times the coefficient 
of the highest jwirer of the vnl.iown quantity, and 
add to bath sides 4 times the square of the coefficient 
of the imresf power. 

And vnieersnily. multiplying the equation by the 
product of any square number, as n", into the co- 


efficient of the highest power, and adding to both 
sides the square if half the rout of this number into • 
the square of the coefficient of the lowest power, mill, 
render it a complete square. 

Examples. 

1. Take tho equation <r" — 3® =1 4. 

Multiplying by 16. etc., HU 5 — 4S®4-36 =644- 

= 100 . 

By cvolntion and trans- 
position, a- = 4. or — 1. 

2. Take tho equation a^ + cx—d. 

Multiplying by n-a, etc., n-u-s- 4- n-acx 4- -jj- 

= 11-17 rf 4- the first member of .which is the 

square of the binomial, nax + ^ ; and from which 

... ± \/ r 4- *1 ad — e . 

wc obtain ar = - 

Tliorc is nn obvious advantage, howover, in em- 
ploying 4 in prererenru to nny other square number. 
For multiplying the equation by 4 times the co- 
efficient of the highest power, will produce the 
middle term of a binomial square, tho third term 
of which is tlic square of the coefficient of tho 
lowest power. 

In the square of a binomial, the first and last 
terms arc always posit ire. l>’or each Is the square 
of one of the terms of tlic root, and all oven powois 

If. then, — occurs in an equation, it cannot , 
with this sign form a jmrt of the /qua re of d binomial 
Hut if aV the signs in the equation be changed, 
whilst the equality of tlic side< will bo preserved, 
the term — a- 2 will become positive, and the square 
may then Ik- completed. 

Example. 

Redncc (he equation — ,r s 4. Srsxd—h. 

Changing all the signs-, x 3 — 2a- = h — d. 

In n quadratic equation the first term 3" is the 
square of a single letter. Hut 11 binomial quantity 
may consist of terms, one or both of which are 
already imwi-rs. 

Tints, a 2 4- a is a binomial, and its square ,is ■ 
a* 4- 2 /jj 2 4 - it-, where the judex of a- in the first 
term is twice n-’ grent as tit the second. When the 
third term is deficient, tlic square may be com- 
pleted in tliu same manner as that of any other 
binomial. Tor the middle term is twice the pro- 
duct. or the roots of the two others. 

So the square of x“ 4- a, is a- 2 " 4- 2rix“ 4- a-. 

' And the sqnare of x” 4- a, is a-” 4- Sir®" 4- 
Therefore 

"Any equation which contains only two different „ 
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powers or roots of the unknown quantity, the index 
of one of which is twice that of the oilier, -may he 
solved in the same manner as a quadratic equation, 
ly completing the square. 

. N.B. It most be observed that in the binomial 
root, the letter expressing the unknown quantity 
may still- have a traotional or integral index, so 
that a further operation may be necessary. . . • 

Example. 

Reduce the equation ar 1 — a? = l — a. 

' Completing the square, x* — a?d-i=i- + 6 — a - 

Extracting and trans- ■ 

. posing, a" = h+ .^/j + b — a. _ 

Extracting again, x = + v/-i- + ^Ci+ b—a). 


• Exercise G4. 



7. Reduce tlie equation as +-S“ = n + 6. 


253. The solution of a quadratic equation, 
whether pure or adfected, gives two results. For 
after the equation is reduced, it contains an am- 
biguous root. lu a pure quadratic, this root is the 
whole value' of the unknown quantity. 

V-w Thus the equation 'a£ = G4, . " 

. ‘ - Becomes, when reduced, a? = + fS4 ; 

that is, the value of is is either + 8 or —8, for eaoh 
of tiiese is a root of 64. Here botli the values of x 
are the-same, except that they ljaye contrary signs. 
This will be the ease in every pure quadratic 
equation, because the whole of the second member 
is under the radical sign. The two values of the 
unknown quantity will be alike, except that one 
will be positive and the other negative. 

Bnt in’ adfected quadratics, a part only of one 
side of the induced equation is under .the radical 
sign.. When this part is added to, "nr subtracted 
from, that which is .without the radical sign, the 
-two results will differ in quantity, and will have 
their signs in some cases alike, and in others unlike. 

V Examples. 

Thus the equation Sar=20,' 

Becomes, when reduced, a?= 4 + </W+ 20.. 
That is, - ® = — 4 + G. 

Here the first value . ” ’ \ One positive 

of as is — 4 + G = + 2 i and the other 

And the second is — 4 — G = — 10) negative. 

Also the equation a 2 — 8a? = —15, 

-Becomes, .when- reduced, x = 4'+ ^16 — 16. 


That is,. . x = 4 1. 

Here the first value, of \ 

a: is ’ 4 + 1 = + 5 j. both positive. 

And t»_^ second is 4 — 1 — + 3 j 

That these two values of x are correctly found, 
may be proved by substituting first one and then 
the other, for.® itself, in the original equation. 
Thus 5- — 8 x5 =25 — 40 = — 16, 

And 8 2 — 8x3 = 9 — 24 = — IS. 

In the reduction of an adfected quadratic 
equation, the value of the unknown quantity is 
frequently found to be imaginary. 

Thus the equation a: 2 — 8® = — 20, 
Becomes, when reduced, x = 4 + -v/lG — 20. 
That is. x — ij- - 4. 

’ Here the root of the negative quantity — 4 cannot 
he assigned, and therefore the value of x cannot 
be found. There will be the same impossibility in 
every instance in which the negative part of the 
quantities under the radical sign is greater than 
the positive part. 

When one of the values of the unknown quantity 
in a quadratic equation is imaginary, the other is so 
also. For both are equally affected by the imaginary 

Thus, in the example above, 

The first value of x is 4 + S— 4, 

And the second is 4 — */ — 4 ; each of 

, which contains the imaginary 

quantity -J— 4. 

254. An equation which, when reduced, contains 
an. imaginary root, is often Of use to enable us 
to determine whether a prop'osed question admits 
of an answer, Or involves an absurdity. 

Exam p le. 

Suppose it is required to divide 8 into two such 
parts that the product-will be 20. 

If x is one of the parts, the 
. • ' other will be 8 — x. 

‘By the conditions proposed (8 — x) x x = 20. 

This becomes, when reduced, a =4 + -/ — 4. 

Here the imaginary egression \f— 4 shows that 
an answer is. impossible ; and that there is an 
. absurdity in supposing thatB may be divided into 
two such parts that their product shall be 20. 

' 255. Although a quadratic equation gives two 
results, yet both these may not always be applicable 
to the subject proposed. The quantity under tlie 
radical sign inay be produced either from a positive 
. or a negative root. But both these foots may not, 
in every instance, belong to the problem to be 
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Example. 

Divide the number 30 into two such parts that 
their product may be equal to S time# their OiCfer- 

IX sr = the less, then ?,0 — x = the "renter part. 

Uy the supposition, .v x f30 - x ) =-S x (30— 2.r). 
This reduced, gives .r = 23 + IT =40. or G, the less 
part. 

But as 40 cannot, he part of 30. the problem can 
have but one real resolution, making the less part 
G, and the greater part 24. 

256. Tho preceding principles in quadratic equa- 
tions may ho summed np in the following 

- ' GENERAL RULE. 

1. Transpose all the unknown quantities to one 
. side of the equation, and the known quantities to the 

• 2. Malic the square of the unknown quantity 
posifitc (if it is not already) by changing the signs 
of all the terms an hath sides ; and place it for the 
first or leading term. 

3. To complete tho square, 

(1) liomarc the coefficient of the second poiccr of 
the unknown quantity, and add the square of half 
of the coefficient of the first power of the unknown 
quantity to hath sides of the equation. 

(2) Or multiply the equation by four times-tke 
coefficient of the highest power of tho unknown 
quantity, and add to both sides the square of the co- 
efficient of the first power of tho unknown quantity. 

4. Jledueo the equation by extracting the square 
root of both sides : and transpose the known part of 
the binomial root thus obtained to the opposite side. 

, Exercise G.j. 


Deduce tho following equations : — 
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2. JhT. . 

*p)?/ 

«. OuO*. 


3 - 5 C V 5* 

2. V*. 

3. ?VM1. 


( S. 2V3- 

Exercise 57. 


32. « s -3«VI>+8 
- b*n>. ■. 
IS. <P. 


«kzu)\ 

2. «(<*.»)«. 
8. <«*.)*. 

4. 2 - 

3. 3 fa. 

0. <n + i)l 

7. (r-jA. 


' Exercise 
r (a*xy )*. 


lit 4* (ina 6*. t 
IT. <«<)* ami (&=)v 
1S.‘ (US)* an d po)i. 

V- V3. _ _ , 

dl.'ftVzawl.i&V*. - - 
22. CVS and 2 VS. . 




31. iifS. 

32. 7+ifS, 

34 33 + 13V 


Exercise 55. 


t ■ £+0 

nC' 


lV ^L 


Exercise ,61. 

S. S and 3. ‘ 12. 21 mid 12. 

9. IS and 12. 13. fl and 4. 


1. ± 24 aud ± 13. 







axis in the point 0, mnl, further, that if a Lori- quite beyond the ordinary student. Referring to 
zontal line be drawn through that point, the ratio the figure, we see tliat oidinates are values of 
of the height of any jioinf a hove this line 

to the point's abscissa or a is the multiplier • V-i-l-j— i-V 

or coefficient of x in the law. In this H; jlLjlT- T-T-j-t- •££££ 

pnrticulnr case the multiplier is 2, and it ~r -j-i-i-j- -H-f-j" -i-j-r-i- -j-j-j-i- -f-r-y-y ~S~{~i~{~ 

should be observed that if the line sloped I?T + -j-j-ry 4-i-l-i- -••++-{- -t-H-t- -jH-H- -M-i-i- 

tlie other, way on the paper, viz, from ."i.'. -a" 44^14- -■£££■ -i-l-l-i- .J-r-j-J- 

right to left, the multiplier would bo nega- c "i.Tj'T '"“T" Ixjlil XUjil ' ~TJT~~ 

tivo; also that the intercept b (in this - IZIflAk 'jrj.vh." ij-’t-fil .Xillljr. XL”.'}.'. TT'lf.il i-tlbii! llpljl 
case, 5) would he negative if measured •:+-r{; i'j'H" 4'Hyi r* -i-p-j- 'H4+ - j"typ '"pH" 

from o limnnrarrls. We are now in a posi- TTTT' 4 ~ r~H | j - J - ? - 4~j~ Ti - ";TT~ 

tion to find tlie law connecting the quan- 4X1I1Y lljTIIjL’ 4-14 T- 44-*-i- 44-rS. 

tities obtained from the experiment on a ’-jlt'.jlT.". . 

simple pulley, given at page 31. The 4 JJiiJ j i j [ ' ^y- H j jjii; j i_j„ , 

numbers when plotted,' as already de- 4,4 ri' iRwj - 44yP- 4-j-j-jj- itlfc}’ ihvi iflEb '■ 

scribed, give tlie points, p, q, n, e, etc., in 4-i-t-r' 4-54-i- 4-i-'-T- 4-i-f-i- -S-rj-f-j- 

Fig. 13. These points do not seem at first ' IJZJT|ZJ7 -i-i-U. i-L-L'. .LJ.j.1 ■ 

sight to be on a straight-line, bnt on 444-'-" -7+5x4 44-1-!"- '.iltjlj; fjillll 

strotching a black thread among tiicm wo- . -i-t-i--- j-f-'r-!- -j-H-f' -i-f-f-r -j T*j"'r 

find that they are pretty uniformly dis- TT‘j"i" ‘r*rj‘:‘ "! yift "l"}' 1 ''!" T'i'f'i." 

tributed on both sides of tlie thread, and .'IZl'jJ -|-vr4v 444*1’. "f-V-V-^ Ty-H’ 

that therefore the little discrepancies — ’ ■'?' ‘‘TV' 'jlT*' — | ; 'j |'T'j' '■ "iij" 

which appear are probably due to experi- ttjT yip'" Tyti 

mental errors. 4-:yl-S- -j-j-j-r- j-! • ii-l-*- -rrvi; •H-jy 4""p.‘; 

By drawing our straight line, or’ curve 0 h r 'S~ : '2 J- 'i Tri'lTrM'TP'i'n I'lT •. 7f "iifT LiTI'd ^ 
in the best mean •position’ among the . ' Fl „ 14 _ 

points, .these unavoidable errors are to a . 

great extent corrected, hence one very important ' friction, f, and abscissas values of load, a. Em- 
purpose of our squared pngier. To correct such ployingthe method already explained, we proceed to 
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formulate the law connecting r nnrl A. The line 
cats the vertical r.xi= nt a point whose value is 


from an experiment arc often connected ' 
more complicated law, but even in that ci 









There ate many nses to which curves may be pnt, 
in fact, are pnt,' in the affairs of everyday life. 
They are employed to show the height of .the baro- 
meter or the temperature at various times during 
the day or week, and we have heard of a merchant ' 
'who thus kept a record of the price of a certain 
commodity as time went on. By a- careful inspec- 
tion of the curves for several years, ho has been 
Able on several occasions to’ foretell a rise or fall in 
price, and to make his arrangements accordingly. 
Difficult equations may be solved by the aid of a 
1 sheet of squared paper, and, in our opinion, this 
and kindred graphic methods will be more used in 
. the future than at present.' .The student should - 
carefully go. through' all the exercises which are 
. appended. .• 

Exorcises . — Plot the curves whose laws are given 
below:— • ‘ ’ 

(l) ig. . ' ‘(s) »; = at». 

C9 .*>-»* =±100. ■ (4)y=**. ; t 

Plot the curves showing -the relation of the fol- 
lowing numbers : — .’ ; 

5. The Compound Interest Law .— (Interest 
, added every instant.') • , 


ITALIAN. — I. 

.. . . INTRODUCTION. 

We propose to teach the grammar, structure, and 
vocabulary of the Italian language by a method 
not oommonly adopted by the learned. Experience 
has convinced us that a strict adherence to scien- 
tific forms, though all-important in the cultivation 
of a language, does not tend to the advantage of 
the learner. _ 

For its own intrinsic merits as a language, Italian 
deserves to be studied by everyone . who would 
enjoy the pleasures of style, inexhaustible in variety. 
And they who would oultivate language for its ex- 
cellence must seek that of Italy for. the ideal beauty 
of expression. 

Our method will he a natural, a simple, and, we 
trust, an easy one. We shall discard, as much as. 
possible, all the conventional terms of grammar. 
Our grammatical progress will imitate the action 
of the mind in the formation of a sentence, with a 
due regard to peculiarities of idiom. We begin 
with the noun; as soon as we have clearly explained 
the principles of pronunciation ; and we shall pro- 
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the Italian pool-, the pleasure clot- not consist 
altogether in appreciating the thought*, nr even 
shades of thoughts, but in the fncnli v to enjoy 1 lint 
divine hnnnonv to tvliich they hate ut timed the 
language. There is nn in-uporahie or e\en ten' 
considerable difficulty in mastering Italian pro- 
nunciation but a thouglilinl attention to some 
leading principle-, and a student -like diligence, 
are condition* es«ent ini to success. , - 

A tolerable approach to accuracy in fixing pro- 
nunciation maybe made by letter-signs represent- 
ing analogous sounds familiar to the ear in one’s 
own language. If one ha* made himself so familiar 
with the imitated sounds as to liave acquired n 
considerable local command of. the leading ones, 
he may very soon accurately and permanently ac- 
quire them by a few brief communications with 
an educated native. 

Perhaps the most nscfnl beginning we can mate 
is to point out the leading errors which English- 
men com mil in pronouncing Italian. In the mastery 
of the pronunciation of the Continental languages, 
and particularly of Italian, the Englishman’s great 
difficulty is in the vowels. 

The Englishman, perhaps irom childhood, lias 
heard no vowel sounds but tho-e or his own island 
— his four sounds of a, hi- four sounds of o, bis 
three sounds uf it. his two sounds of r, nnd his two 
sounds of /—sounds little swayed by rule, and 
changing continually. He begins Italian, but. 
carrying to the study the complex vocal habit of 
his language, it must be some time before he can 
comprehend and practise the simplicity ami per- 

Italian i, one Italian n, two Italian c’s, nnd two 
Italian o't. 

Another radical error committed by Englishmen 
in pronouncing Italian arises from ttvo opposite 
principles, which may bo said to be tbc funda- 
mental rules of the acrentnntion of tbc languages. 
In English, every word ha* its lending, marked, or 
strongly accented syllable— geneiallv speaking, the 
root of the word: and it follow* that while this 
syllable is distinctly marked by the voice, the sub- 
ordinate unaccented syllables fade away in the 
utterance into an airy nothingness that can hardly 
be described. It is quite different with Italian. 
It lias its accented syllables just as in English, but 
the accent on the one does not destroy the vocal 
enunciation of tlio others. On the contrary, full 
and substantial justice must be done to every syl- 
lable, each being c lc:uly sounded, full and roundly 
with the vowels, and in a resonant or vibrating 
tone with the consonants. The contrast maybe 
observed in the pronunciation of any of llie many 
words of a kindred sound in both languages 


derived from the same classic -stock. ' Tnkc the' 
following:— 


TCflliultj-. 


hutUterentlV. 

Uen-Utta. 


DjI-ft-nl-tu. 





A third and radical difference between the "two 


language*, as legards the principles of pronuncln;. 
tion, is this: in England, they speak from the 
moulli : in Italy, fraui.the'chi-t, ....... 

The*e are the radical difference* nnd difficulties ' 


which our readers niun strive to overcome. 


PROJCEXCtATIOX OF VOWELS ASP COXSOXAXTS' 


We now proceed to explain Italian pronunciation 
in a method of recent adoption by some ingenious 
teacher.* of Italy, by which all the combinations of 
’tlio vowels and consonant** nnd consequently all 
the ingredients and component parts of the Inn- ■ 
gunge, will pass under the eye of the reader. Let 
him learn fiom the voiy beginning of his labours 


to pronounce each syllable of the following words 
and tables, and he will soon acquire a correct 
method of pronunciation. 

The Italian language 1ms live vovVols,- represent- 
ing seven sounds : — 

I. a, invariably sounded like the English inter- 
jection ah. : 

II. i, invariably sounded like co in see. 

III, v. invariably sounded like Min too. 

IV. 1. e. invnrinbly sounded like ay in say, hut 

with a slight opening of tlio month only, 
and with an elevated and clear tone. It 


is called, on that account, the close sound 
of the vowel. 


2. r, invariably sounded something like a 
in let, set, and the first c ill every, but. 
with a wide opening or the mouth, and 
with a deep sound. It i* called, on that 
account, tlio open sound of the vowel. : 

V. 1. ». invariably sounded with a medium 
sound between a nnd on, which lias mi 
equivalent in the English lnngnage, but 
which lusty be easily caught, by tlio ear- 
from hearing an educated Roman 'or Tus- 
can speak. Perhaps an approximation is 
t he » ill bnat, hole, and note, but with a slight 
opening of tlio mouLli only, anil with an 
elevated and clear tone. It is called, on 
that nceonnt, the close sound of the vowel. 

2. a, invariably sounded something like a iii 
Ivnl and vranye, but- with a wide opening 
of the month, mid with a deep sound. It 
is called, on that account, the open sound 
of the vowel. 
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as mar liaro tlic sonnet of is in the word Siriiscr, 
or (is in the word adse. According to modern 
orthography, tlie = is generally doubled between 
two single vowels in the middle of a word, but not 
aftera consonant, and not before diphthongs tlie first 
vowel of which is as, for examples, fa, ie, io, 
where it must remain single, and has the hard sound. 


TtttUan. rnmimntcd. • English. 



THE SEMI- VOWELS. 

There are six semi- vowels in the Italian language, 
so called because in their utterance a vowel must 
be placed before the consonant.' They are not 
pronounced in one syllable only, as in the case of 
the mutes, but require the utterance of two syl- 
lables, which syllables are substantially the same, 
thongli in an inverse order." The semi-Towels are — 
• 1. Ff, named 'in the alphabet effe (pronounced 
in the following manner — Gf-fni). > 

2. L l; named in the alphabet cllc (pronounced 
el-lni). It has two sounds— one dike the English 
consonnnt l ; tlie second is a peculiar sound, of 
which we shall have occasion to speak in the pro- 
nouncing tables. 

3. ilf til, named in the alphabet cm me (pronounced 
Gm-mal). To ensure perfect accuracy in. the pro- 
nunciation, we may remark that when m is preceded 
■ by a vowel with which it forms one syllable, and a 
consonant being the next’ letter, ft must bo very 
softly sounded, and the voice must glide quickly to 


the next consonant, almost as ’if it formed part of 
the same syllable j for example, ambizione, ahm-bee- 
tzee-6-nai, ambition ; emjpio, 6m-peeo, impious ; 
ombra, 6m -brail, a shadow. 

4. Nn, named in the alphabet enne (pronounced 
£n-noi). Generally speaking, this letter is pro- 
nounced just as in English] but the observation 
made 'on the m is equally applicable to n. In 
similar circumstances, the voice must glide quickly 
from tlie n to tlie succeeding consonant : for ex- 
ample, andarc, ahn-diih-mi, to go; entrare, en4.riih- 
rai, to enter; onda, 6mdali, a wave. After g, n 
lias a peculiar sound, which we shall have occasion 
to explain in tlie pronouncing tables. Often n is 
pronounced like m before words commencing with 
the consonants b, m, and p ; as, gran bestia, pro- 
nounced grahmbC-steeah, a boorish, insolent fellow, 
great blockhead, etc. ; scolpircin marmo, pronounced 
skol-pce : rai inomalirr-mo, to chisel in marble ; con 
poca fatica, pronounced kom po-kak fali-tGo-kah, 
with little fatigue. This is certainly the finest 
pronunciation, because it is tlie genius of tlio. 
Italian language, as in the classical tongues, par- 
ticularly Greek, to soften the transition, or passing 
over, from one word to an- tier, and often from 
one syllable to the other, by changes of consonants. 

6'. Jt n named in the alphabet erre (pronounced 
Gr-rai). J?, when it is followed by a consonant, must 
be vibrated with a stronger emphasis than in Eng- 
lish ; and it is on the other hand very soft beforo a 
vowel ; as, carta, pronounced kiihrr-ta, paper, and 
soft in cam, pronounced kfih-rali, dear. 

6. H s, named in the alphabet esse (pronounced 
6s-sai). This consonant has considerable variations, 
and is one of the most difficult to pronounce 
throughout correct'}', for even in Italy there arc 
variations. 

A strictly correct and irreproachable pronuncia- 
tion of this consonant can only be acquired by 
closely marking its utterance in all its shades by 
Italians who speak purely. Speaking generally, 
there are two leading sounds. One is a sharp, hiss- 
ing sound, as in the English words sing, sieve ; the 
other is a much milder sound, as in the English 
words clicose, case, please, etc. 

ELOCUTION. — VI. 

[Conltmml from Pol. P., p. 383.] 

VIII. — CORRECT INFLECTIONS. 

" Inflection ” in elocution signifies an npward or 
downward “slide” of voice from the' average, or 
level, of a sentence. 
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There ere tv.-n simple ••inflections-'' or “ sH-lfc." — 
the upward or "rising,” r.ml the downward or 
'• falling.” The former is usually marked by the 
acute accent [']: the latter, bv the grate accent 
[■]■ 

The union of thc-e two inflections on the same 
syllable > called the “circumflex.” or wave. When 
; lie circumflex commences with the falling- in- 
flection. ami ends with the rising, it i« called the 
‘•rising circumflex.” marked thus [ < ]: when it 
begins with the rising, and ends with the falling, it 
is called the -■ falling circumflex.” marked thus [']. 

"When the mne of the voice has no upward or 
downward slide, but keeps comparatively level, it 
is called the “ monotone," merited thus [-]. 

Examples. — Rising Inflection. 
“■Intensive,” or high, upward slide, as in the tone 
of surprise . — 

IK! Is it possible? 

In the usnal tone of a question, that may be 
answered by Tea or Xa: — 
rs it really so? 

“ Moderate ” rising inflection, ns at the end of a 
olause which leaves the sense dependent on what 
follows it 

Tf we nro sincerely rtesimns of advancing In knowledge, wo 
shall not he - pa nil g of exertion. 

The slight ” rising i n fleet ion — marked thus [’], 
is used when the voice is suddenly and unexpectedly 
interrupted •— 

When the visitor entered the room— * * » * 

The last-mentioned, inflection may, for dis- 
tinction's sake, be marked as above, to indicate the 
absence of any positive upward or downward slide. ' 
and. at tho same time, to distinguish it from the 
intentional and prolonged level of the “ monotone.” 

Falling Inflection. 

“ Intensive.” or bold and low downward slide, as 
in the tone of anger and scorn : — 

Diiwx, ruthless insnVer! 

The “ full” falling inflection, as in the cadence at 
a period - — 

All Ills clPirts were i-i v.nn. 

The moderate ” falling inflection, as at the end 
of a clause which forms complete sense — 

Do lint presume on wealth ; it may ho swept from you .a r. 
Tim linrse- wen- harnessed ; the carriages wore driven up to 
mansion was l-ll to it- fm uiir silence and solitude. 

The “ .-nspensite,” or slight falling inflection, 
marked thus [*]. as in the members of a “ series," 


or sequence of words and clauses, in the same 
syntactical connection : — 

The force, the =ize. tlic weight nf the ship! bore the schooner 

The irresistible force, the vast size, the prodigious weigh; 
of the ship, rendered theilcstmctionof the schooner inevitable. 

The *• suspensive ” downward slide is merited ns 
above to distinguish it from the deeper inflection 
at the end or a clause, or of a sentence. 

TABLE OP COXTHASTED INFLECTIONS. 

The Rising fallowed III) tlLC Falling. 

Will you go. orstuy? • / 1 

Will ymi ride, or walk? 

Did ho travel for health, or for pltasiirc ? , , . 

Does lie piononnce correctly, or incorrectly? 
is it the rising, or the falling inflection? 

The Falling followed by the Rising 

I would mtlier go then stay, . ‘ * 

lie travelled for health, not pleasure, 
lie pronounces correctly, not incorrectly. 

It is the falling, not the rising inflection. - 

Examples of Circumflex. ■ 

Tout n/J/ocUry.— I've caught you, then; at Hist I 
Irony.— Courageous elder i-^-tlic first In flight from pain ! . 
Panning.— Ami though heavy to weigh, nsascorc of fat blieeft 
He rras not, by any means, heavy to sleflp. 

Example of Monotone. — Awe anti Horror. ' 

1 could a title untold whoso lightest w6rd 
Wotdd hiirrow Op thy sunl, 'freeze thy young bluoil, 

Hike thy two eyes, like stars, start from their sphSms, 

Thy knotted and combined lucks to pflvt, ' . 

And each particular hS.tr to stand on End, 

Like quills upon the fretful porcupine, ■ 

Rules on the Rising Inflection. 

Rule 1. — Tlie “intensive,” or high rising in- 
flection expresses surprise and wonder, as : — 

H4 1 laugh'st thou, Lochiel, my vision to scorn ? 

Rule 2. — The “ moderate ” rising inflection takes' 
place where the sense is incomplete, and depends 
on something which follows : — 

As we cannot discern the shadow moving along the dial- 
plate, so we cauuot always trace cm progress in knowledge. 

Kate. — -Words and phrases of address, as they are 
merely introductory expressions, take the “ moderate 
rising inflection,” as : — 

Friends, I come not lure to talk. • . 

Sir. I denj that the as-ertion is correct. 

Soldiers, you tight for home and liberty I 
' Exception. — In emphatic and, 'in lengthened 
phrases of address the falling inflection takes 

■On 1 ye brave, who rush to glory or the grave I 
Soldiers 1 if my standard falls, look for the plume upon pour 
7. tug's helmet!* 

” Shouting tone. 
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My friends my f.illowcre, and my children ! the Mil »e 
have entered Is one fiuin which there is no retreat. 

Gentlemen ami knights— commoners anil rohliem, Edward 
lie Fnuith up in his tliioue'nill not profit by a lictory more 

little 3 . — Tlio •• suspensive,” or slight rising in- 
action, orcurs when expression is suddenly broken 
ff. ns in the following passage in dialogue : — 

J'ucl. The poisoning chime— 


fluTcs on the Falling Inflection. 

_ little 1. — The “intensive, downward slide," or 
“low," foiling inflection, occius in the emphasis of 
vehement emotion, as : — 

•OS I 'OX to the just and the glorious strifol 
little 2. — The “full" foiling inflection usually 
takes place at the cadence, or close, of a sentence, 
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Compound commencing scries : — 

The fluid expanse ot the ,t;r, the surface of tlie rail ill cartli, 
the liquid cieniviit of water, teem with delighted existence- ’ 
Compound concluding; scries: — 

Delighted existence teems hi the fluid expanse ortlictlr, the 
Bttrface of the a olid earth,* and tin liquid eleimnt or water, t 
Exception 1.— Emphatic, abrupt, and discon- 
nected series max- have the moderate” or tlie 
“ bold •’ downward slide on crerg member, accord- 
ing to the intensity of expression, as : — 

His success, lie fame, liis life War* all at stake. 

Tlie rearing of tlie wind, tlie rushing of the water, the dark- 
ness of the night, all cmupircd to overs helm his guilty spirit 
vi 1th diced. 

Eloquence is Action, nhlile, sublime, godlike action. 

Tiio shore, niilcli, Imt a feu- moments before, lay so lovely 
in Its calm serenity, gilded with tlie Isoms of a level sun, now 
resounded tilth the mar of cannon, the ehonts or Kittle, the 
dash of arms, the curses of hatred, the shrieks of agony. 

Exception 2. — Light and humorous description 
gives the “moderate” upward slide to all the 
'members of a series, as : — 

Her books, her music, her papers, her clothes, were all lying 
about the room. 111 “ most admired disorder.” 

Exception 3 —The language ot pathos (pity), 
tenderness, and bonuty — whether in verse or prose 
■ — takes the •* suspensive," or slight riving inflection, 
excopt in tlie Inst member of tbe “commencing” and 
the last but one of the “concluding series,” which 
have the usual *• moderate ” rising inflection, as : — 
JCo mournful llnuctx, by wwptug fondness lahl, 

Nil pink, no rdse, drooped, on his breast displnyc 1. 
Tlicre nvapt in grAtitndc, owl j'y, and hire, 

Tin' man of God will iiass m Sabbath noon. 

Tlicre (in tlie gravid, vile insects conutmi" til" hand of the 
Artist, tlie l«-.du of tlie philosopher, the ey* which sparkled 
with celestial fmt, and the Up fi cun which flowed irresistible 
I loquencc. 

jVote 2.— AH scries, except the plaintive — ns liy 
their form of numbers and reimtitlnn. they pnrtnke 
of tlie nature ot “ climax.” or increase of significa- 
tion— should he rend with a growing intensity of 
voice, and n more prominent inflection on every 
member, as : — 

The splendour of tlie tlnnniipnit, the verdure of the birth, 
the varied colours of the flowers which flit the air with their 
fMgmiiec, ami the musir of those artless voices whirh mingle 
on every tree ; all conspire to captivate our luarte, and to 
swell them with the most rapturous delight. 

This remark applies sometimes even to the rising 
inflection, bnt with pccnliar force to cases in wliich 
tlie language is obviously meant to swell pro- 
gressively in effect, from word to word, or from clause 
to clause, and which end witli n downward slide on 


t tell yon, though yon, though nil tlie wbnr.D, tlmngli an' 
angel from H’EAVBX, should declare the truth of tt, J could 
not believe it 

flute 5. — A11 questions which cannot he answered 
by Tea or Xo ond with the falling inflection,- as : — ■ 
"When will you cease to trifle ? 

Where can his equal lie found ? 

Who lias tho hanllhnoil to maintain such an asstillon? 

Wliy enme not on these victors ptund ? 

• What wax tlie olflcd of Ills ambit ioli ? 

Dow can such a purpose lie accomplished ? 

Exception. — The tone of real or affected surprise 
throws sucli questions, when repeated, into the _ 
form of the rising inflection, ns : — 
flow can such a purpose he accomplished ! , 

To tlie diligent HI tilings are possible. 

Roth Inflections, the Rising an/7 the Falling, in 
Connection. 

Rule 1. — IVhcn negation is opposed to nfiirma- 
tion, the former lias the rising, the latter the ■ 
falling inflection, in whntovcr order they occur, . 
and whether in the same or in different sentences, 

Dc did not call mS lull yin. • 

lie was esteemed not for wealth, but for wisdom. 

Study not for aniilsenient, hut for Improvement. 

He called ydn, not infi. ' 

He was esteemed for wtabifh, not for wealth. 

Study for iinpriivciiicnl, not foraimiseinent. 

This proposal lx not a mere Idle compliment. It proceeds 
from the elneerest and deepest feeling.' of our Marts. 

Hovvanl visited all Europe, not to survey tlie snmptuoun- 
ne-x of pnlncex, or tlie slatelincsx of templcx ; not to mnkc 
accurate measurements of the rcmaiiis of ancient guludcur ; ' 
not to form a scale of tho curiosities of modem Art ; not to 
oolleet medals or collate mdniixcripts : hat to iltvo Into tho 
depths of dimerous; to plunge into the Infection of hospitals; 

and dimensions of misery, depression, nml contempt ; to 
remember the fnrp'.ttcu, to nttcml to the neglieted, to visit 
the forsaken, olid to ounptuc and collate the ilistvesses ot all 

Rote. — A similar principle applies to the reading 
ot concessions and of nneqnal antitheses or con- 
trasts. In the latter, the less important member 
lin< the rising, and the preponderant one the falling 
inflection, in whatever part of a sentence they occur, _ 
and even in separate sentences, ns : — 

Scletico may raise you to eminence. But virtue nlonc car. 
grade you to liAppiness. 

I rather choose 

To wrong tlie dead, to wrong myself ond. yun. 

Than I will wrong snch iidnouraiiie men. 

Except ion. — IVhcn negation is emphatic or pre- 
ponderant, it- takes tlie falling inflection, ns -. — 





Sale 2 . — In question and answer, the falling in- ' destroys nil comma-pauses, 
flection ends as far below the average level of the' - turnons stream, of overflowi 
sentence as the rising ends above it. In this w, 



HWaAs'YVhen or is used cnnjuncih'rty, the second 
inflection does not fall, but rises, higher than the 


first, as : — - Sate on “ Harmonic" Inflections. 

Would the influence of the Bible-even If it wore not the . Harmonic” infleotions-or those which, in em- 
record or n dlvmd revelation— be to render princes more - «L Mnan «. 

tyrannical, or subjects more ungovernable; the rich more phatic phrases, are intended to pretent the frequent 
insolent, or the poor inore disorderly; would it make worse occurrence of emphasis in the same phrase from 
parents or children -husbands or wives— masters or servants becoming monotonous to the ear — are applied in 
-friends or neighbours? oit would It not make men more c l :mses 0 f w hich every word is emphatic, and are 
virtuous, t and consequently more hippy, ... ivery situation! marked by a distinot and separate feffeotion, as 

Side on the Circumflex, or, Hare. Hn j, ns been guilty of one of the most iMmcfni Acts || flat 

The circumflex, or wave, applies to nil expressions icer degraded | the s’erem i| or the na'me || or hVs. 
used in a peouliar sense, or with a double meaning, S'ote .— In such oases the inflections usually alter- 

and to'.the t6nes of mockery, sarcasm, and irony, na te, in order to give the more vivid and pungent 
- as:— • ' force' to vehement emphasis. 

You may avoid a quarrel w ith on If. . . . , Your lr is the 

only peacemaker: much virtue in an tr.' 'Side on Sejreatcd Words, Phrases, and Sentences. 

■ From the very flmt nlght-and to say it.tom hold- . Words, phrases, and sentences which are repeated 
I’ve beoi 1 so very hit, that I’m sure I’ve caught ofild i . &r effect _ riss higher , or fell fewer in inflection. 

Go hang a calfskin on these recreant limbs! “ : . , „ f „ . „ 

What a binuLiful piece of work you have mado by your care- besides 1 ere S g fo ce, y p 
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Dar. -e («■ Hite Xominafire). -u. 

Ace. — . -t. 

In tlic genitive sinimlar the c is frequently 
omitted before t, -when the eii-ion does not cause 
an unpleasant, sound, as: — £e« .ti-nigS, of the king: 
tcs SttonatJ, of the month : t cl 3nSrt, of the year. 
Also, the -c of the dative is often dropped, as : — 
®eni Jtonig, to the king ; ancl it is never used when 
a preposition stands before the substantive with- 
out nil article, pionunn, or adjective preceding, 
as : — Stilt fflciiafl, with approbation : wit Sturm, by 
storm ; nut oletji, on purpose ; sen Silfer, of silver. 
Examples. 

Singular Plural. 

N. Sec S3crg, the moun- Etc Serge, the mountains. 

G. Set Serge*, fir tlie Set Serge, of the moun- 
mountaiu tains. 

D. Sem Serge, to the Sea Scrgcn, to the moun- 


Some nouns of this declension take the letter 
r after c in all ea-es of the plural, and assume 
the Umlaut, if the radical vowel be capable of it. 
Examples. 

Singular. Flttral. 

N. SnS Surf, the village. ®ic Sorter, tbe villages. 

G. ®cB TetfcB of the Set- ©infer, of the villages, 
village. 

D. Sem Sorfc, to tlio ®en SDtfent, to the vil- 
viliage. ~ lages. 

A. .SaS ®eif, tbe tillage. ®ic Sorter, the villages. 


N. $aB Sict, tile sons:. 
G. Sc* Virttf. of the s, 
D. Sem Siete.tnihe sc 


Sic Surer, the songs. 

Scr Sieter, of the songs. 
Sen Siecctn, to the songs. 
Tie S ider, the songs. 


• The nouns of this form (c + r) in the plural. 
, among which are all substantives ending in -t A am 


Gi, egg. @ut,good, estate. Slant, mouth. 

Sadi, compart- Simst, head. 9lc|t, nestr 

ment. Sons, house. tpfant, pledge, 

ear, vat, tub.' 4olj, wood. 81.it, wheel, 

gelt, field. 4 era, horn. Slcie/twig. 

G’eit, money. 4ufai, fowl. hen. Blink, cattle. 

©cmjtfi, apart- Jt.ift, calf. Ecfiilt, sign-board. 

ment. .(lint, child. etf>(oB, castle. ‘ 

O'cmutf, mind. Afeit, dress. e<$n>trt, sword. - 

©eft$lcd)t. species. .Scrn, grain. Sf'al, valley. 1 . 

Otcftcfit. face. tout. herb. Su^, elotli, shawl, 

©cipcnfi, spectre. Samm, lamb. . • Self, people. 

©eroank, garment. Sant, .land. 2ft, limits, doublet". 

©laB, glass. Sirfit, light. SBcit, woman, 

'©lick/mcmbor. Sick. song. 2Bert, word (in -a, • 

O'rat, grave. Sod;, hole. dictionary). ■* 

©r.il, grass. ffll.ifil, menl. " . •' 

The following nouns of this form are' mas- 

aji'fciridit, villain. SRann, man. SlSermimk, gnard- 
Scrn, thorn. Slunk, mouth. ian. 

©till, spirit. _ Oct, place. ’ 2Baf>-, forest. 

©ett, God. Slant, margin. SBumi, worm. 

Seiii, body. ettnufi, nosegay. . 

Most nouns of the old declension whose radical 
vowel is a, o, tt, or au, assume in the plurnl the' 
Umlaut. Thus, '4ank, Setm, -ijaul, make their - 
plurals as follows : — 

■ Examples.' 

Feminine. jlfasctrfinc., 

N. ®ic 4.lnke, the hands. ®ic SOSnc, the sons. 

G. Entente, of the bands. ®tr SeBtic, of the sons. 

D. ©tit 4Snttn, to the Sen Sefucn, to tho sons. ’ 
hands. 

A. Sic 4inkc, the hands. Eie Si-tint, the sons.' 

Feufcr. • Factor. 

If. Sic fflfldicr, the books. Sic -Ssufcr, tbe houses. ‘ 

G. Ect SJiidiet, of the books. ■ Set- 4-luict. of' tbo houses. ' ■ 
D. Scit Suriwn, to tlie Sen 4sufem, to the houses.' 
books. 

A. Sic 2)uditr, the hooks. Sic .fcfinftr, the houses.’ . 

The words in which tlie Umlaut, thus occurs are, 
chiefly — (1) primitive nouns of tho .masculine , 
gender ; (2) feminines which have their plui'al in - 
-c. as also fDiiittcr and Setter; (3) neuter primitives ,, 
having their plural in -ci : (4), and lastly, nouns 
adding the diminutive terminations. -t$rn and .' 

X irons ending in -cl, -cn, -cr. -d;m, and'-lciu, reject 
the vowel c of inflection iu all cases, both singular 
and plural : so that those in -cl and -cr merely affix 




Singular. PhnaV 

-N . Scr S5r$rf. tlie bird. - . Sic -'In-gcf. the biids. 

G. Erf sj-cgcis, of the bird. ‘Err SS&gcf, of the birds. 

D. Sent QScgcI, to tile bird. Ecu iSccjctii. to the birds. 
A. Sen (Srgcl, tlie -bird. ' Sic SScgci, the birds. 

X. Scr Ecgcn, the swoul. Eie Ecgcn, the swords. 

G. Srf Ecgcn*, of the Ecu Ecgcn, of the 6words. 

D. Sent Ecgcn, to the Sen Ecgcn, to the swords. 

A. Ecu Ecgcn, the sword. Sic Ecgcn, the swords. ' 

If. Scr sSiirgcV, the citizen. Sic iSurger, the citizens. 

G. Srf ffliirgerS, of the Set SBfiracr, of the citizens. 
..citizen. .. ? 

D. Sent fflftrgcr, to the Ecu S9iirgccn,to the citizens 
citizen. ■ . 

A.-'Scn '-Siirgcr, the, citizen. . Sic J8ftrgcr,’tlie citizens. 

N. EnB «3u<$fcin, the littlo Eie fflnd;lcin, the little 
book. \ books. 

G. Erf SSficJfeinf, ” of. tlie Scr .Eii^fcin, of the little 
little book. ‘ books. 

D.'Sein Surfifein, to the Ecu Srtclilcin, to 'the little 
little book. books. 

A. S.U tSfu^fcin, the Uttle Sic Sa^fcin, the littlo 
book. books. 

• IT. Serf SC^mtcn, the littlo , Eie Si-fiiicficn, the little’ 

. G. Sc* Sffinctini?, of the Set Gofnnficn. of the little 
little son. , sons. 

D. Scut Si'fmrficn. to the .Sen ©B$ni$en, to the little 
little son. sons. 

A, Sn* ©&0ne$en,.the little Sic €£<r;nc$cn, the little 
. . son.. . sons. 

Some feminine nouns are in the plural varied 
according to this declension, especially those ending 
in the suffix -uif. 

Examples.'- 

Singular. ' Plural. 

Sic SDiauS, the mouso. Sic 5Dl,iufc, the mice. ‘ 
EcrffllnuS, of the mouse, Scr 3)!, luff, of the mice. 
©crSttau*, to tlie mouse. .Ecu SJiAiifcn, to the mice. 
Sic Allan*. the mouse.. Sic 2)lfiiifc,-the mice. 

IT. Sic Jtcnntmv, the know-. Sic £cnntnlj|c. 

ledge. . - * 

G. See- Jteimtnin, of the Scr Jfcimfmnc. - 
. - knowledge. • . i 

D. See Jtcnmnif,' to the-- Sen JTcnntnijfcn. .. 

knowledge. ' ' 

-A. Sic Jtcnntnig, the know-'. Sic Jtcnntnijic. 

ledge. ' 1 

. .To ‘this class belong the nouns in the following 


®cfcijwn£ft swell- S»t a g » . 


NOTE. — : When the nominative singular ends in 
-e/-et, or -r, the rest of the cases in the singular and 
all the cases in the plural take it only. 

Examples. 

Singular. Plural. 

N. Set ©raf, the count. Sie ©rafen, the counts'. i 
G. Srf ©rafen, of the See ©rafen, of tlie counts. 


A. Sen ©rafen, the count. Sic ©rafen, the counts. 

N. Ser Snlfc, the falcon. Eie ffatfen, the falcons. 

G. Sc* ff alien, of the falcon, ©cc galfen, of the falcons. 
D. Sent galfen, to the falcon, ©cn gaifen, to the falcons. 
A. ©cn Batten, the falcon, ©ic gaffen, the falcons. ; 

Feminine norms which are Indeclinable in the 
singular for the most pnrt follow this’ declension 
in the plural. Those ending in the suffix -in in 
the singular, double the n in the plural. 

Examples. 

Singular. Plural. 

N. ©ic ©graft, the debt. ©ic Scfjititcn, the debts. 

G. Ecr©guft, of the debt, ©cr ©giiftcn, of the debts. 
D. Scr®d)uft,to the debt, Sen ©djuften, to the debts. 
AL ©ic ©cf;uft, the debt. Sic ©rfjuftcn, the debts. 

N. ©ic -Stain, the sltep- ©ic -Sirtiniicii, the shep- 
' berdess, herdesses. 

G. ©cc -Stain, of the shep- Scr -Sirtinncn, of tlie shep- 
_ herdess. herdesses. 

.D. ©cr -Sirtin, to the shep- ©cn Sirtinncn, to the shep- 
herdess. herdesses. 

a! ©ic -Stain, the shep- ©ic -Staiimcn. the shep- 
herdess. herdesses. 



4G 

SButtcr (mother) anil E cd; I c t (daughter) are in 
the plural SK fitter and Ei-ducr. They add 11 to the 

All feminine nouns were originnllyin the singular 
declined according to the Mew Declension. The-e 
old inflected form” are still preserved in certain 
phrases. Tims, mit or m Pfrrn, “ with or in respect 
ar honour Gfrcn, from (lire; nuf firtm. “on earih” 
— (Srtrn, from Pttt; mu nttmcii. “with jov" — orourn, 
from 5 rente ; ren or ani -Stunt, “nil the part of" — 
Seiien, from Seite: meiner fft.uitu ■oeturefter, “my wife's 

OBSERVATIONS ON TITE BECEENSION Or COMMON 
NOUNS. 

Some nonns have no singular. This arises natnv- 
nlly from tlieir meaning, and frequently happens in 
English ns well ns in German. It will lie seen 
by the following list that in the case of some 
words the English and German languages agree 
in having no singular • — 
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ttBiten, ancestors. 
Mlptn, Alps. 

‘Jlittm tPttmo, 

parents, 
fltlullcttrr, small 
clothes. 
SMattnu, small- 
pox. 

Stiefitfaftea, let- 
ters. paper-. 
Glnlunitt. re- 


Smlfl.nTtn, foot- 
(Srtnatr, brotli- 


Stutt, people. fc-Ilc. 
Snaietnetm/tKftfelR, 
measles, 
ffjjtrm. whey. 
Cfitin, Easter, 
blethers and U- pu.^frr it, Whit* 


P'lictmii at, the 
limits. 

$lnttl.qnnrrvi*. 
'5cirn tron-i-r-. 
Cutftguitn. marks, 


,-untide. 

San!*, tricks. 
SrrrtiTatif it, re- 
pri«!il-. 

TtAtit or Srtirrr 
hn-k,, le.-s. 
Srumattr. ritir.s. 


Some have no plural, according to the following 

(a) Generic names of material substances, as: — 
E.i* CVrlt, gold ; Sittrr, silver ; (rtfrn, iron, etc. 

(A) General terms and those expressive of ab- 
stract ideas, ns : — ffltiuf, pillage ; Btnfm, glory ; tat- 
Srf. cattle; Sbrnunft, reason; .stelj. pride; JtSltr, 
cold. etc. 

(r) Some names of plants, as: — Sir JioM, the 
cabbage; -Sctfctt. hops; Jtrtjjc, cresses, etc. 

(rf) All infinitives employed ns nouns, ns also 
all neater adjectives so employed, as : — Scttif, life ; 
a-crlangm, wish ; to? SBtiji, wliito, etc. 

(r) Nonns denoting quantity, number, weight, or 
measure ; as : — S?unt', bundle ; Eufctnt, dozen ; Wr.it, 
degree : Tfimt, pound ; 3dl. an inch. etc. 

Thus, in German, we my ntim T, I.vut, nine fat horns ; 
Flint ert rt'tat, a hundred degrees, etc. Feminines 
ending in - t , and words denoting periods of time, as 
also the names of coins, arc in general excepted 
from this rule. 

Some in the plural havo lwo forms, conveying 
in general different, though kindred, significations, 
ns in tlic following examples : — 
tfinffular. Plural. 

sSMtttr, ribbons. 
SJailfcn, banks of 
commerce. 

Etr Scjtit, Siesta, sheets of |ia{icr, sr-gen. arches, 
Ea4 Etas, Einjt, tilings in pen- Einjrr, little cren- 


Srt Tern, Ecrntn. thorn-lnishcs. 
Eft Sup, Si ft, feet. 


Note. — S' tint merely expre-sr- plurality of jierpnn'. 
In this it differs from SStnuf-tit (human being-), which 
has regard to the kind or specie-, a- also from itim-tr 
(men), which denotes particularly the rex. Tho-e 
compounds, however, of which in the singular S Maas 
forms tlic last part, lake generally, in the plural, 
Stuff instead of Si, .inner. Thu-': — 

Sin'iuler. Plurcl. 

SlrftitSm.uiu. workman. Slrhiaitui:, workpeople. 

(ittlmaim, imliloman. PttUtutt, noblemen. 

A.uiFm.imt, merchant Mstifitiitr, m. 'reliant-. 

Santmann. countryman i'anttruir, country }»-np]e. 

The distinctive d : ffcrenee between Sratt and 
‘I’Unntr may be forcibly shown by lufereuee to 
'lie word- (rf'tloitc and fffcni.lntitr. RPcItctt means 
“married profile"-. Rftiii.lnr.tt signiiies “married 
men' 'J.c., hu-kindc). 


Erratr, thorns 
(more than one). 

measure-). 
(WjliHtr, face-. 


EaJ $rli. £.l:t, sort- of woo-1. £>ijtr, pieces 
wood. 

Err Cstrn, S.ittn, shntters. Paten, simp-. 


Eft aBanr.. '»! jar.tr, mill. 

Err ileal. Skrnttn. months. 
Etr Crt. Crlr. place- (any). 


i'l annta, vassals. 
Sllcntc, planet-. 
Crttt, places (par- 
ticular). 

Sant, swine. 
Erfmuren, dnugh- 


Etr Stroup. Sirjust, no- 
Ea5 Start. 22-cntr, words uncon- 
neeted (as in 
diet ionary), . 

Ett 3clL 3cllt, inches. 


in-law. 




Strouptn.< 

SPcrtt, words (in 
sentence). 




FOREIGN NOONS. 

Some nouns introduced fiom foreign languages 
< rot. ii n their original terminations, ns : — Eft a'icticiis, 
' n }iliv.>.icinn ; jilur. Slier id. physicians ; outturn, deed ; 
5'tcta, deeds. 

Some -masculines and nenters from the French 
and tlio English morel}- affix « to tlic genitive 
singular, which is retained in all tho cases of the 
plural, as Nom. ter Serr, the lord ; gen. tc» Serif, of 
tho lord : ]>lur. tit Scrts, the lords, etc. ; ter fffief, the 
chief : gen. tel GPtft. of the chief j plur. tit GTjefs, the 
chiefs, etc. 

FOREIGN NOUNS OF THU 01,1) DECLENSION. 

Foreign nouns of the neuter gender, as also most 
of the masculines, arc 'of The Old Declension. 

Among the masculines must be noted those 
situations of persons ending in the following 
terminations : — 

-at : as, ,<tnttiaaf, cardinal. 

-ar: ns. Dinar, notary. 

-an : ns, Jtaflcltau, castellan. 

To ■which may be added : — Sltr, abbot; Sktrfl, 
provost ; Tatft, liopo; SJiiSitf, bishop; 'Ufirgeniuittcr, 
•mayor; erica, spy; X.itrcn, ]intron ; Difijgr, officer. 

Some hare in the plural tho form -cr (t + r), 
ns: — -5cfrit.it, hospital; Srii.it, hospital; Jtanufcf, 
waistcoat ; Dicjimtnt, regiment : plur. $(fritatcr, hos- 
pitals ; <2 roller, hospitals, etc. 

Some in the plural soften the radical rowels, 
' as :—?«>(, alihnt : Mhar, altar : fflififirf, bishop ; <5 I«t. 
choir; Pfcr.it, choral-song; 'Ocfril.it. hospital; 3ritat, 
liospitnl ; Jianaf, canal : Parian, elinplnin ; Hartinsf, 
cardinal; Jtfcflrr, cloister; fl'latfdi, marsh; SJl craft, 
morass; Salad, palace ; 3) aril, pope ; Srrrit, provost : 
plur. Sltte, abbots; SIlMre, altars; SBifcfcfc, bishops, 
etc. 

FOREIGN NOUNS OF THE NEW DECLENSION. 

To tlic New Declension belong all foreign nouns 
of the feminine gender, and nchrly all masculines 
which are the appellation of pertont, and some 
which are not, as: — Ecr Stiitem, the student; ter 
3nnfl, the lawyer; ter Gterfant. the elephant; ttr 
Surat, the ducat ; ter demetj tho comet ; ter tptanrr, 
tlic planet ; tcr..<t?nfcnant, tho consonant; ter fflritij, 
the jirincc; ter Ssrami, tlic tyrant, etc. 

rOKEIGN NOUNS PARTLY OF THE OLD AND 
PARTLY OF TIIE NEW DECLENSION. 

These are: Pint, Neuters ending in -fir, as: — 
Eat Saffre, the passive; gen. (paffirt, of the passive; 
plur. aiaffiren, tlic passives. Secondly , Titles of males 
in -cr,as: — Setter, a doctor; gen. Ecdcrf, of a doctor ; 
plnr. Ecctcren, doctors. Thirdly, Neuters ending in 
•at. -if, and -unt, which also often have i before tlic -c b 


of tlic pluraf, as : — Jlafital, a capital ; plur. Aaritalira, 
capitals; oeffif. a fossil ; plur. ffcjjtlicit, fossils ; Suit mm, 
study ; plur„Stiiticn, studies. Fourthly. The follow- 
ing masculines: — Safan, 'pheasant ; Jtaratin, capon - 
.etenfut, consul ; QJantcffel, slipper ; SrStcfr, prefect ; 
Sfalm, jisalm; 9!utiin, ruby; Staat, state; Sraftat, 
treatise. To which add Snfeft, insect ; 'litem. atom ; 
Smarm, pronoun; <2ianit, statute; and ilicif, vcib, 
which nro neuters. 


DECLENSION OF PROPER NOUNS. 
SINGULAR NUMBER. 

Names of males and females, except when the 

lntter terminate in -c, lake I to form the genitive, 

, which is tlicir only variation, as : — 


Nom. $tinrii$, Henry. 
Gen. .5cinriri; *, of Henry. 
Dat, .V'tinruf, to Henry. 
Acc. £etnn<f', Henry. 


(jlifatrlD, Elizabeth. 
GtifatofU, of Elizabeth 
Gtifafnf, to Elizabeth. 
Gtiiatdf, Elizabeth. 


It is customary with some writers to affix cn to 
the dative and accusative of jiropcr nnmes ; but t he 
better usage distinguishes these enses by prefixing 
the article: ns, nom. Scifing, Lessing; gen. ScRiuga. 
of Lessing ; dat. ttm Scifing (instead of Stflingm), to 
Lessing; ncc. ten Selling (instend of ScjfmgnO, Lessing. 

Names of females ending in -c form tho genitive 
in -tn< and the dative in -cn. Those of ninlcs 
ending in -t, -fl, -fc}, -r, or -j, take likewise in the 
genitive -tnf, ns:— . 


3f. Saifr, Louisa. ScifaiiR, Leibnitz. fBrf, Voss. 
G. Sniff nf, of Louisa. Seil'nt&tnLof Lelb- SeffciiS, of 
nitz. Voss. . 

D. Suifcn, to Louisa. Scitm®, to Leibnitz. Sep, to Voss. 
A. Suifr, Louisa. Stit'iuO, Leibnitz. 2>cf, Voss, 
Names, whether of males or females, when 
preceded by nil article, nro indeclinable, ns : — 

N. Ecr Stfullfr, tlic Schiller. Sit Emit, tlic Louisa. 

G. Ecu Srf'itltr, of tiie Schil- Ecr Sniff, of the Louisa, 
lor.- 

D. Etm emitter, to the Schil- Etc Suift, to tho Louisa, 
lor. 

A. Era Sriiiftcr, the Schiller. Eic Suifc, the Louisa. 


PROPER NOUNS IN TIIE PLURAL. 

Proper nouns when employed in tho plural 
conform for tho most part to the rules foi the 
declension of common nouns ; tho masculines 
being varied according to tlio Old Declension, 
and the feminines according to the New. 

Sometimes the plural is made by tho addition 
of e to tlic singular, as : — Etc emitters, the Schillers ; 
tit £nlnl, tho Herders. Those ending in -o add fer 
the 2 >lnral -at or -nen, ns: — Gate, Cato; nom. plur. 
(Satcnc or Gatwcn, the Catos, etc. ' 

Their inflection is in no wise affected by the 




i, is of equal structural importance with vessels, consisting mainly of irachcidcs, long pro 
2 whole of the angiosperms, and so ranks also as chyma cells tvith bordered pits mainly on their 
livision. Though now only represented by three .radial walls. The medullary rays are often only 
lers containing about 50 genein and less than one-cell broad. Soft bast predominates in the 
0 species, the gymnosperms are a gronp of far phloem. The leaves generally receive two parallel 

2ater geological , antiquity than - angiosperms fascicular bundles which may bifurcate, but do not 

■c Yol. III., p. 366), and, when they were the , form a network of veins and do not usually project 


chieftains of the plant-world, no doubt presented a 

124 - , 


i the surface of the leaves. The leaves 
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generally everjrr'cii. anti have a strongly cnticn- 
lariscd epidermis with numerous sunken stomata. 
Intercellular longitudinal passages lined with an 
“epithelium" secreting gum or re*-m nre common 
in the pith, wood, eorrer. and leases. 

Though in the structure of their "vegetative 
organs the gymnosperms are not wiilelv di-similar 
to the dicotyledons, when we examine their repro- 
ductive structure- wc find a very great difference. 
The flowers in all known existing species of gymno- 
sperms arc unisexual, the plants being either 
monoecious, or. less commonly, dioecious. There is 
seldom any trace of a perianth, and the floral axes 
are usually much elongated and bear the floral 
leaves ( sporopliylh ) in spirals. In fact, in interpret- 
ing the structures that make up the flower we have 
constantly to bearin mind the definition of a flower 
as essentially an axis bearing sporopliylls (see 
Vol. III., p. 370). 

The stamens clearly cxliitit their foliar nature, 
though they are sometime.- peltate. The pollen- 
sacs, which open longitudinally, are two or more in 
number on each stamen, and are always outgrowths 
from the under surface of the staminal leaf. The 
pollen-grains divide into two or more cells before 
pollination, each containing a nucleus, the smaller 
cells being included within the larger one, which 
gives rise to the pollen-tube. 

Tlio female flowers vary considerably in the 
different groups, in some cases bearing the ovnles 
directly on the axis, no carpels being present, 
whilst in others the ovnles are on the margins, or in 
the axils, of the carpels. The carpels may close 
round the seed after fertilisation, but in no case is 
there a true ovary before fertilisation, or any style 
or stigma. The ovule has nsnnlly no priminc. and 
its embryo-sac is formpd at some distance from its 
micropyle. Before fertilisation free cells are formed 
within the embryo-sac, corresponding probably to 
the transitory antipodal cells in angiosperms (sec 
Vol. IV., p. 187). The*e unite to form a tissue 
which increases by cell-division. This tissue is the 
female prothallus or archisperm (Joe. eil.) and, 
though formerly called endosperm, should not be 
confounded with the tissne also so called, though 
preferably known as metasperm, in angiosperms, 
which originate- from the secondary nnclons or the 
' embryo-sac. On the archisperm several bodies 
known as archcyonia . formerly called corpuseula, 
arise. Each archegonivm originates in a single 
cell of the pruthallus which divides into an upper 
or neclt-ccll and a lower or central cell. The neck- 
ed! generally divides into a rosette of four so-called 
stigmatic cells, corresponding to the synergidtc of 
angiosperms (Vol. IV.. p. 187). The npper part of 
the central cell is separated off and is known as the 


canal-cell, the remaining and larger portion being 
■the oosphere. ' The pollen-grains are carried by 
wind to the micropyle oE the ovule where a drop of 
liquid is secreted which retains tlh.m. They then 
send their pollen-tubes through the tissue of the 
upper part of the tercine and between the neck or 
stigmatic cells of the nrcliegoninm until they come 
in contact with the oosphere; but the pollen-tubes 
often take more than a year in completing this 
penetration. After fertilisation the lower part ’of 
the oosphere divides into several rows of cells 
-known as snspensors or pro-cnibryos which may give ’ 
rise to one joint embryo, or may each give rise to 
a separate rudimentary one. From this cause and 
from the fertilisation of the oospheres of several 
archegonia the immature seed commonly contains 
several rudimentary embryos ; but only one, as a 
rale, comes to anything, . 

The ripe seed is always filled with -archisperm, 
the embryo lying straight in the centre with its 
radicle towards the micropyle. The two cotyledons 
are sometimes so deeply lobed as tp be described 
as numerous, the whole group having thence been 
called Polycotyledencs. They contain chlorophyll 
whilst still within the seed, being in this respect 
one of the chief exceptions to the rnle that, this 
substance is not formed to tho absence of light. 

The chief distinctions, therefore, between. these 
gymnosperms nud angiosperms are : (i.) the naked 
ovnles and absence of 'style or stigma, if not of 
carpels altogether; (ii.) the formation of archi- 
sperm and (iii.) archegonia; and (iv.) the presence 
of distinct “ included colls or male protliallus in 
the pollen-grain. 

The Ggmnospcrmia are divided into three orders, 
the Gnctacca, C\m[fcr<t, and Cycadac. The Gnct- 
accer includes tlie three genera Gnetvm, occurring 
in India and Guiana, Ephedra to temperate regions 
in Europe, Asia, and South America, and lVcl- 
iritschia to Angola. Gnetum and Ephedra have 
jointed stems, generally shrubby, with opposite 
leaves, which nre minute in Ephedra, but large, 
pctiolate, lanceolate, nnd pinnately vetoed in 
Gnetvm. The male .flowers have a rudimentary 
perianth, and the outer coat, of the ovule is pro- 
longed upwards like a style, 'll elmitsehia miralilis, 
the only known species, growing in the sandy 
desert regions of Angola, where it was discovered 
by Dr. Welwitsch. is. perhaps, tho most wonderful of 
flowering plants (Fig. 90). It has two cotyledons 
when germinating, which are soon shed ; a woody, 
branched tap-root nnd a trank about two feet liigli. 
This trunk, in addition to its ring of fibro-vasculnv 
bundles, has others scattered, as in monocotyledons, 
through the fundamental tissue, some of the 
cells of which tissue are encrusted with crystals of . 





stems, rc-cmliling those of troe-feros. covered with 
the sears of fallen lea\es. and surmounted by n 
rro-n n of largo, leathery, pinnate leaves. They are 
dioecious, the flowers being cones either of peltate 
stamens hearing numerous pollen-sacs {micro- 
rjH>nrn;/ia) on their under surface, or of carpels. 
These latter differ in form, t hose of Ojcas being small 
pinnate leaves with their lower lolies converted 
into ovules which have a fleshy coat and become as 
largo as plum-. The starchy fundamental tissue of 
the stem* of various forms of eycads yield fago«, 
whence tlioir name Caffer-brcad." 


PLANK TISlfiONOMETKY.— IV. 

If* y..r. sr.t.1 

iLTPIXMCXTAL ANGLES (omtluvol). 

XVIII. -Ijijilimtiou vf the foregoing Formula -. — 
It will ho readily svon liow tho jiowerto work our 
numerical values for functions of different angles 
is extended by the results of the last few sections. 
tVc may now obtain whies for the half or third, or 
for twice 'or three times any of the angles whose 
values were compared geometrically in* Section V., 
and for any combinations arising by addition or 
subtraction of angles so calculated. In this way. 
by steps which cannot be followed here, the entire 
table of natural sines and cosines 1ms been con- 
structed. and by means altogether foreign to this 
treatise the corresnondimr logarithms have been 


By (02) and (00)— 

Co'ce. A -f- COt . A = ~ n ~Y d 
2 cos.- I A ci 


sin. A “ 
.’. A 


in. A 
= cot. .V A. 


I. Express tan. A + cot. A by n single function. 

n A a. A A cos. A sin. 8 A + cos. s A 

’ sin. A sill. A cos. A 


1 


os. A _ 


it. 2 A 


o. Reduce — to n single function. This 


r« similar (o Case 1. 

Sin. A 2 sin . }, Aeo 


8 .• A 




* G. Express — - ^ by a single function. This 
if again similar. 

Cos, A _ sin. (90 c — A) _ 

1 + sin. A 1 + cos. (!10° — A) 

2 siiL_(J3°_— 4 A) cos. ( if>°- j A ) _ sim_(4fi° - J A) 
2 co«. 8 (15° -’"A) “ 005.(15° -j A) 

= tan. (-15° - > A). 

7. Bring cos* A — sin. 4 A to a single function. 
Cos. 4 A— sin. 4 A = (cos.- A + sin. 5 A) (cos. 8 A— sin. A) 

six cos. 2 A = cos. 2 A. 

8. Bring see. A + tail. A to n single function 


8. Bring sc 
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substitute this in the above equation j then ive 
obtain — 

a (sin. x + cos. x tan. 0) =re. 

Multiply each side by cos. 6, and — 
a (sin. x + cos. B + cos. x sin. B) = c cos. 6 ; 
or, ■ a sin. (» + 0) = c cos. 0. 

From which we obtain the value of x + 6, and 
ultimately of x, 0 being already known from 


■XX. 'Ratios between Sides and Angles of Plane 
Triangles in general. — fho 'solution of right-angled 
triangles was explained in Section X., and offered 
little difficulty. But for the solution of oblique- 
angled triangles more complex ratios have to be 
established between the sides and angles, which 
are contained in the following propositions and 
formulae : — 


For example, in any triangle ado, g (65) 

Let abc he the triangle (Figs. 12 and 13). From 
C drop CP perpendicular to ab, or, as in Fig. 13, 
to A b, produced either way ; 



then sin. A = — , and sin. B — ; 


'The sum of any two sides is to their difference 
as the tangent of half the sum of the opposite angles 
is to the tangent of half their difference. 

By the last proposition, ^ y 


Whence by (47). + g (67) 

This may be written differently ; for A (A + B) 
= £( 180 °- 0 ); 

tan. h (A + B) = tan. (DO 0 — § C) = cot. £ C; 


3. The sum ■ of any two sides is to the third side as 
the cosine of half the difference of the opposite 
angles is to the cosine of haf their sum. 

Since A +-B = 180° - 0, sin. (A + B) = sin. 0; 

a sin. A ^ l sin. B 

e~ sta.(A-J-B)’ c~~ sin. (A'+B)‘ 
Adding these equations, and using (41) and (60), 
we get — 

• a + 8 _ sin. A + sin. B 

e — sin. (A + B) 

_ 2 sin. § (A + B) cos, i (A — B) . 

2 sin. £ (A + B) cos. ± (A + B) ’ 

= cos! f (A + B) (69) 

Similarly (by subtracting the second from the 
; first equation above instead of adding them to- 
gether) we find that 

The difference of any two sides is to the third sUe 
as the sim of half the difference of the opposite 
. angles is to the sine if half their sum ; 






■becomes necessary to make measurements far closer ft, the two outside wires are placed in series, and if 
than that. One of- the- most frequent cases that ,the plug is not placed in either hole, then the three 
aiises is, to compare two resistances which are wires are placed in series. 

supposed to be equal. The best method for making The details of construction of the key are shown 



Fig. 55.— Tnu Methe Bkidoe. 


the desired comparison is due to Foster, and is 
generally known as “ Foster's method.” 

In this method the Metre Bridge is employed — n 
piece of apparatus which is illustrated in Fig. 55. 
It consists of a wooden base, upon the upper face 
of which is mounted a metallic l-octanglo ; three 
sides of this rectangle are formed by a broad sub- 
stantial copper band — haring a negligible resist- 
ance — and the fourth consists of a platinum-silver 
wire to to joining the copper blocks randy;. This wire 
is exactly one metre long, and over it slides a key k, 
which when depressed makes contact by means of 
■ a platinum knife-edge with the wire; -the exact 
point on the wire at which this ocntact is made is 
indicated by an nnow-hcad on the key, which' 
slides against a scale, as shown. The scale is placed 
inside the metallic rectangle, and is carefully 
divided into millimetres. In the usual form of tire 


• on a larger scale on the lower part of the figure. 
It consists of a light brass frame carrying two ter- 
minals, to which wires can he attached ; on A A as 
an axis. is pivoted alight lever X.L, which carries the 
knife-eilge k, and which is kept pressed up by means 
of a spring, k is an ebonite button upon which tlio 
finger is placed when it is desired to depress tho 
key. S is a light spring attached to the knife-edge, 
nnd which can fit into any one of three grooves in 
tile lover tl: by moving this spring into the proper 
groove the knife-edge can be made to make contact 
with any of the three wires. 

On the side of the reotangle opposite to the wire 
the copper hand is broken at four places, and ter- 
minals are fixed at suitable points as shown. In 
Fig." 55 two of these gaps are not in use, and are 
■ consequently bridged over by two substantial pieces 
of copper, Sj and S,. The metre bridge can he used 
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and galvanometer are joined ip as ' The battery and galvanometer are jc 
making a measurement the key is in the previous ease. _ 




ELECTBIOIXY. . ' CS 

circuit us indicated. . The shunt on the galvano- 
meter is now adjusted till a convenient dcflcctiou 


the resistances, and the wires from the bridge, can 
be made to dip. When the resistances x and s are 
then interchanged, the resistances of the contacts 
remain practically the same. The reservoirs can 
be conveniently made by cutting holes Of the neces- 
sary "size in blocks of, paraffin-wax. The .great 
advantage of this test over sill others lies in the. 
fact thnt the resistances of all contacts, except those 
between the mercury and the coils — which are 
negligible— as well' ns the resistance of the copper 
band— are eliminated. - 

The truth of the above formula can be verified by 
simplifying the following two- equations which . 
apply to the conditions of things when the two tests 
are made : — 

For Observation (1) , ' 

X + tt + zcc _ A. 

S + i> + H 

for Observation (2) — - f 

- S + a + nn _ A . 

5r+T+^T(PiI) B * 

where • 

l = length of wire in centimetres, 

a — resistance of all contacts between N and c, 

6== „ „ KandD. 

.If the wire on the bridge is not of uniform 
resistance it must be calibrated ; that is to shy, we 
must know the resistance of each centimetre of it. 
As the resistance of a centimetre of such a wire is 
seldom as great as 005 ohm, and is usually about 
half this value, and as it is easy to obtain a balance 
by subdividing a millimetre into quarters, it is clear 
that the difference' between the values of X and s 
can be obtained accurately to the' 0001 part'of an 
ohm. The most ■ probable source of errors in 
making such a test is due to heating effects caused 
either by the operator, or the lamp used in connec- 
tion with the galvanometer. This is a most 
suitable method for comparing reputed ohms with 
-a standard. , '• * ' 

MEASUREMENT .OF HIGH' RESISTANCES. 

The highest resistance'that can be measured by 
the ordinary Wheatstone Bridge is 1,000,000 ohms, 
which is much smaller than many ordinary insula- ' 
tion resistances. Such resistances must of necessity 
be measured. 'by some other method, and the one 
most commonly adopted is that known as. the 
“direct comparison.” The connections for this 
method are shown in Fig. 57. . 

The battery usually consists of a large number 
of cells; 100 Leclanches are 'often used. G‘ is a 
.reflecting galvanometer, with the adjustable shunt 
s attached, it is a very high resistance - of known 
value — it.is usually a megohm. 

Observation (1). — With these connections the 
key is depressed, and a current sent round the 


is obtained. 

The known resistance R is now removed, and the 
unkown one — let it be x — inserted in its place. 



Fig. 57. 


Observation (2). — The key is again depressed, 
and the shunt adjusted till a convenient deflection 
is obtained. 

Then the value of x is given by,the equation 



where Dj = deflection obtained in Observation (1), 
„ » 2 = ,, (2). 
„ % = shunt used in Observation (1), 

.. Ss=. • (2), 

„ G = resistance of galvanometer. 

When measuring the resistance of many of the 
most common insulating substances, such as gutta- 
percha, india-rubber, etc., it will be noticed that in 
Observation (2) the deflection on.tlie galvanometer 
will decrease fairly quiokly in the beginning, and 
more slowly as time goes on ; this means that the 
resistance of the substance increases fairly quickly 
when the current is first sent through it, and con- 
tinues to increase, but more and more slowly as time 
goes oa This phenomenon is usually known as 
electrification, and is common to many high resist- 
ance substances. This phenomenon of electrification 
is clearly shown by the following figures, which are 
taken at random from "a series of tests made by the 
writer on a section of a gutta-peicha covered cable, 
which now'spans the Atlantic. 

RESISTANCE PER KNOT IN MEGOHMS AT A TEM- 
PERATURE OF 75° F., USING 300 LECLAXCIIE 
CELLS. 

E ' eS endof B the the } '1 st minnte 679 megohms 
„ „ 2nd „ 718 

„ „ 3rd ., 713 

m .. 6th „ 762 

, ' „ „ 7th „ 778 

„ - „ 10th „ 795 
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Another peculiarity in connection -Kith this 
phenomenon of electrification is that if. at the end 
of a certain time, flic direction of the current be 
reverse,!, the deflection -will immediately become 
blether than any of its previous values; hut, on 
keeping the current on. it will become smaller and 
smaller as in the previous case. This means that 
on reversing the current the resistance of the 
material apparently falls, but gradually rises 
again when the current is kept on for a sufficiently 
long time. The following i* a table showing the 
resistance per knot in megohms, at a temperature 
of 75° F.. of the same cable as in the previous test, 
but in this case the current, was reversed at the end 
of every three minutes. 


CABLE TEST SHOWING EFFECT OF BEVEBSALS. 



temperntme. and then l>y means of known constants 
were reduced to a temperature of 73° F.. which is 
t lie recognised standard tempeiaturc for insulating 
materials in cable-work. The necessity for re- 
ducing all insulating resistances to a common 
standard teiiiperntuie becomes at once obvious 
when we realise how enormously the resistances 
of these materials vary by the change of even a 
few degiccs in temperature. Unlike the metals and 



good conductor?, their resistances decrease with an 
increase of temperature. 

In the test above described the battery-power 
was kept constant for both observations. It often 


becomes convenient to vary the battery-power, 
instead of the shunt, or to vary both. In order to ' 
do this, the connections shown in Fig. 53 should he 

In Fig. 58 AB is a high resistance through which 
the current from the battery flows when the key k 
is depressed. The E.M.F. working between the 
points a and n is a fixed quantity, and is not 
sensibly altered by depressing the key Xj. . The . 
Ell.r. working through the galvanometer and e, . 
clearly depends upon the position on A B, at which 
P is attached. The nearer P is to A. the smaller . 
will be the e.m.f. ; in fact, the E.n.r. is proportional 
to the resistance between the points A and r, and is 
that fraction of the whole E.M.F. that A r is of A B. ' 

The two observations are made as in the previous 
test, but the position of the point p is varied so as 
to produce convenient deflections. 

Then, using the same symbols os before — 

TVhore Ej = the e.m.f. used in Observation (1), 

r„= .. ;, (2). 

These eji.F.’s are, of course, unknown quantities, 
but as they are proportional to the resistances 
between A and r, wo can substitute these resist-., 
nnccs for them. 

IVhen the galvanometer is only provided with’ 
three shunts— as is visually tlio case— this modified 
method is often extremely useful. 

In tests of this descrix>tion the galvanometer 
slionld always be short-circuited when the key is, 
depressed, otherwise it may be broken by tlie sud- 
den momentary rush of current which takes place 
when the resistance under test has a large capacity. 

LOSS OF CIIABGE METHOD. 

In carrying out this test, the quadrant electro- 
meter is used. .The principle of this instrument has ' 
not yet been explained, but it will bo dealt with in 
a following chapter ; for the present, it is sufficient 
to know that it is an instrument having the general 
external appearance of a reflecting galvanometer^ 
but which, instead of measuring the strength or 
a cuirent as a galvanometer does, measures the ■ 
potential of any body with which it is in contact. 

The connections for making the test aro.shown 
in Fig. 50. 

x is the resistance which is to ho measured, and 
which, in the case of a cable, has a definite 
capacity. If it lias no capacity, or, rather, if its 
capacity is so small as to he inappreciable, a con- 
denser of known capacity must be placed in parallel 
with it. 
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E is the electrometer. 

K is a double-current key, which is constructed as 
follows : — e and d are two substantial brass bars 
rigidly fixed, and each carrying a terminal at one 
end ; one of these, e, is fixed at a somewhat higher 
level than the other, a and b are springy brass 


- X 



Fig. 09.— Loss of CuMiire SlEruon. 


bars fixed at their upper ends, and resting against 
the under surface oE the bar c, with which they 
both make good contact. Either or both bf these 
bars can .bo pressed down at will, so as to break 
contact with the npper bar, c, and to make contact 
witli the lower bar, dr 

Tke battery is alnays attached to the tno fixed 
bars, as 'shown ; and it will then be seen that when 
thus connected up, it cannot be short-circnited by 
the key — this statement applies to all situations 
where a battery 'is connected to a double current 
key., If a and b are both up, as shown in Fig. 69, 
no current can flow j if they are both pressed down, 
no current can flow'; if b is up and a pressed down, 
then a current will flow through X from right to 
loft ; and if a is up and b down, a current will flow 
through x from left to right. Vie thus see that a 
current' can be sent through the circuit in either 
direction, according to the arm of the key that we 
depress. fTliose keys are often provided with cams, 
-by means of which either or both arms can beheld 
in intermediate positions without .making contact 
with either bar; for .electrometer work .these ’cams 
become a necessity. A w word of warning on the 
subject of these cams willnot'be out of place here, 
■more especially as it deals with -a point- 'not gener- 
ally recognised, even by those accustomed to wofk 
with electrometers. The -cams are usually made of 
’ ebonite discs pivoted escentrically, and, in order to 


.bring an arm of the key into an intermediate posi- 
tion; one of them is rotated till the arm is pressed 
down by the desirdd amount. This rotation of the 
ebonite cam in contact with the brass bar is quite 
sufficient to generate a static charge, which will 
■greatly affect the readings of the electrometer ; in 
fact, for any kind of delicate work the results ob- 
tained may be inconsistent, or entirely misleading. 
The substitution of brass for ebonite in the cams 
would introduce no evil effects, and would eliminate 
the source of error here pointed out. 

Returning to the “ Loss of Charge " test, the fol- 
lowing observations must be made 

Obsebvatiox (1). — Depress one nrm of the key, 
and thus charge both the electrometer and the 
resistance, x. The electrometer will now show a 
certain deflection, which is a measure of the 
potential to which the resistance has been charged, 

Obseuvatiox (2).— Allow the arm of the key to 
rise to an intermediate position, and maintain it in 
this position by means of the cam. Take readings 
of the electrometer's deflection at the end of con- 
venient intervals of time — say thirty seconds— and 
continue these observations for a few minutes, or 
longer if necessary. 

From the moment of insulating the nrm of the 
key the resistance, x, is no longer being charged 
by the buttery, and as its original charge gradually 
leaks through, its potential falls at the same rate : 
and, as the deflection on the electrometer ‘is an 
index of the potential, it therefore is an index -of 
the rate at which loss of charge takes place through 
the resistance, X. If the resistance, x, is very 
great, the deflection will fell extremely slowly, and 
it may he sufficient to take readings at the end of 
.every one or two minutes, but when x is small,' the 
deflection falls rapidly, and readings nt the end of 
eVety ten' or fifteen seconds may become neces- 
sary. 

From these readings the resistance of x can he 
’ calculated by Siemen's formula, which is a-, 
follows : — 

.' • - x = I 

2-S0SF1o 5 .D 

where x = the resistance in megohms ; 

' „ F = the capacity in microfarads of the re- 

sistance x, or the capacity of ibe 
condenser in parallel with it ; 

' D = deflection when battery is on ; 

„ d — deflection at the end of T second* ; 

' „ t = time in seconds between observations 

for D and d. 

The quadrant electrometer is certainly a delicate 
instrument, hut, at the same time, with ordinary 
'care, it is thoroughly trustworthy. 





clati veterani. incensae coloniao. intercept! exercitus ; 
turn do enluto, mox da victoria certavero. Quae 
cuncta etsi consiliis ductuque altering agebantur, 
ac summa rerum et reciporatao provinciae gloria 
in ducem cossit, artcm ot usum et stimulos addidcre 
-juveni, iutravitque animuni milltaris gloriac onpido, 
ingrata temporibus, quibus sinistra erga eminentcs 
interpretatio nec minus pericnlum ex mngna fama 
qnam ex mala. 

G. Hino ad capessendos magistratus in nrbem 
' digressns Domitiam Decidianam, splendidis nnta- 
libus ortam, sibi junxit; idque matrimonium ad 
maiora nltonti decus ao robur fuit. Vixcruntqne 
mira concordia, per mutnam caritatem et in vicem 
sc anteponendo, nisi quod in bona uxore tanto 
maior Ians, quanto in mala pins culpae est. Sors 
quacstnrae provinciam Asiam, pro console Salrimn 
Titianum dedit, quorum neutro corruptns est, quam- 
- quam et provincia dives ao parata pcooantibus, et 
pro consule in omnem aviditatem pronus qnan- 
tnlibet facilitate redempturus osset mntuam dis- 
simidationem mali. Auctus est ibi filia, in subsidinm 
. sivnul et solacium ; nam filium ante sublatum brevi 
amisit. Mox inter quacsturam ac tribunatum plebis 
atque ipsum etiam tribunatus annum qniete et 


placidius quam feroci provincin (lignum est. ! Tern- _ 
peravit Agricola vim suam, ardorcmqne compescuit, 
ne incresceret, peritus obseqni eruditusquc utilia 
honcstis miscere. Brevi deinde Britannia consu-, 
larem Petilium Cerialom accepit. Habnernnt' vir- 
tutes spatinm exemplorum. Sed primo Cerialis 
labores raodo ot discrimina, mox et gloriam com- 
mnnicabat : saepe parti exercitus in experimcntum, 
aliqunndo maioribus copiis ex eventu praefccitr 
Kec Agricola umqnam in snam famam gestis cx- 
sultavit ; ad auctorenriac ducem ut minister for- 
tunam referebat. Ita virtnte in obsequendo, vere- . 
cundia , in praedicando ’extra invidiam neo 'extra . 
gloriam crat. 

lie becomes Governor of Aqnitania, holds the Consul- 
ship, and is then appointed Governor cf Britain. 

9. Kevertentcm ab legatione legionis dims Yes- 
pasianus inter patrioios adscivit ; ao deinde pro- 
vinoiae Aquittuiiae praeposuit, splendidae .inprimis. 
dignitatis administratione ao spo consulatus, cui 
destinarat. Credunt pleriqne militaribus ingeniis 
subtilitatem decsse, quia castrensis jurisdictio se- 
cura et obtusior ac plum mnnu ngens calliditatcm 
fori non exerceat. Agricola -natural! - prudentia, ' 
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spent consnlntxis revocatus est', comitante opinione 
Britanniam oi provinciam dan, nullis in lice snis 
sermo'nibus, scd qnia par videbatur. Haud semper 
errat fama; aliquando et elegit. Consul egregine 
'turn spei iiliam juveni mihi~ dospondit ac post con- - 
sulatum collocavit, et statim Britanniae praepositus 
est, adjecto pontificatus saceidotio. . 

The GctujTaphy'tf Britain. 

10. Britanniae sitnm populosque multis scrip- 
toribns memoratos non in comparationem curae 
ingeiliive referam, sed quia turn primuoi perdomita 
est. Ita quae priores nondum comperta eloquentia 
percoluere, rerum fide tradentur.. 'Britannia, jn- 
sularnmquas Romana notitia complectitur maxima, ' 
spatio'ac caelo in.orientem Germaniae,' in occi-_ 
'dentem -Hispaniae obtenditur, Gallis in meridiem 
etiam inspicitur;. septentrionalia ejus, nullis contra 
tenfis, vasto atque aperto mari pulsantur. Formani 
totius Britanniae Livius veterum, Fabius Ttusticus 
recent! um eloquentissimiauctores oblongae scutulae 
vel bipenni adsimulavere. Et est ea facies citra 
Caledoniam, unde et in universum fama est trans- 
gressa. Sed immehsum et enorme spatium procur- 
rentium extreroo jam litore terrarum Telut in 
cnnenm tennatur.’’ Hanc oram novissimi mnris tuno. 
primum Romann classis circumveota insulam esse 
Britanniam adfirmavit; ac simul incognitas ad id 
tempns nrinlas, qnas Orcadas vocant, invenit" 
domnitqne. Dispecta est et Thule, qnia hactenus 
jussmn : et hiems adpetebat. Sed mare pigrum et 
grave remigantibus perhibent ne ventis quidem 
perinde attolli ; credo quod rariores terrae montesque, 
causa ac materia tempestatum, et profunda moles 
continui maris tardins impellitur.' Naturam Oceani 
atque aestus neqne quaerere hujus opens est. ac 
multi rettulere. Unum addiderlm nusqoum latius 
dominari mare, multum fluminum hue atque illuc 
ferre, nec litore tenus adcrescere out resorberi, sed 

influere penitus. atque ambire, et jugis etiam ao 

montibus inseri velut in suo. 

KOTES TO TACITUS. ' 

Chap. V . — Jdprcbftvit = " Served with the approval of." 
Eleetns,-quem contubenao acstlmaret. Literally translated 
these words mean, “being chosen, _ that' by constant 
companionship, he might judge his character.” In 
English the sentence mnsf bo, turned round, and efrcfiis 

changed from active to passive : “ Wlio chose him ' 

(Agricoin) to lie his comrade, tlint he might judge his 
character." ' . 

'Mec .'. . (ftulitin. . . rcttvlU. “He did-not use his rank for 
the purpose of,” or "lic-did not take advantage of ilia 

- Adjactalitmem = “ in order to produce an effect” ' 

Mias, " at anyhither time." ' 

. Tim . . .-max. Kote the contrast, “ then it was a struggle 
for 'existence, soon after it was a struggle lor mnstery.” 

drama resell, « Ml to the lot of ” 


Te»iparil.us, personified, “ regarded with disfavour liy an age 
in which," etc. 

Cliap. VI. — Hinc, local, “ from hence.” 

Ad capesstniios tuagistraUis. Tlie Roman citizen olio took 
any part in public life, bad to go through a regular 
succession of offices. . After seeing some military service 
(as Agncola had done), it was necessary for a man to go 
through the different stages of the civil career, the 
qmestorsliip, tlio tribunate, and tlie prietDrsliip ; and it 
was only nftcr holding these offices that a man was 
eligible for the highest magistracy or nil, the Consulship. 
For fhe duties of these offices we innst refer yon to 

• your Roman history, or any good Dictionaiy of 
Antiquities. 

SpUndidts natalibus orfom, " a lady of distinguished lineage." 

In tieem se antcpoiitndo, “ by preferring each other to them- 
selves ” j f.e., by mutual self-sacrifice. 

'Xisl quod (= except that) must not he translated literally. 

It introduces a qualification = “ however.” 

Sots qunuturac. There were twenty quiestors to whom 
various duties were assigned. The distribution or tlie • 
particular offices was derided by lot. 

Pro mantle = (lit.) “ in place of a oonsuH" Certain magis- 
tral l\s who had the powers and duties of consuls or 
praetors, while not actually holding tlie office, wero 
called pro consult, pro panel ora. Tlie phrase came to he 
used as an official title, and might be used with any case 
* (liens with an accusative, below with n snbst.). 

Meulro, se., neither by the fact that Asia (which gave great 
opportunities for corruption) was his province, nor by 
the fact that Salvins (who was lumself corrupt) was Ins 
superior officer. 

Mutuum dlssimulationem, “a reciprocal concealment.” 

Filin. This was the daughter afterwards married to Tacitus. 

SuWnlum, lit., “raised up" = ■* bom.” ‘When a oliild was 
1mm, 'the father acknowledged it and announced his 
intention of rearing it by formally lifting it up (foffcrc). 

Inter rp’ueslirrani et trlbunatum = “(the time) between, ”cto , 
governed by fra its; it. 

Gnariis sub He rone temporum, i.c., he knew the dangers of 
tlie times under Kero. 

Jiirixlictio'obnncnt, " the office of (civil) jurisdiction had 
. not fallen to his lot.” Of twelve prietors two (chosen 
by lot) had tlie most important duty of controlling 
judicial proceedings in all prlvnte cases. 

. hides et inania honoris, “ the games and tire vain display of 
the office.” The prietors had to superintend the public 
games, and usually sought popularity by presenting them 
on a magnificent scale. 

A Gallxi. Kcrowas overthrown, and killed lumself in A.p. CS. ' 
A year of confusion followed; Galka succeeded Kci nos 
emperor, but was overthrown by Otlio in 09 A.n. ; Otlio 
was conquered by Vitellius, who in the same year was 
defeated and killed by the forces of Vespasian. Vespasian 
then became emperor, and reigned for smne years; 

Me enjue, etc. ; f.e., the only Iosb which could not be rc- 
. covered was that caused by Kero's saci ilege. 

Chap. VII.— Llcenter, with r ago, “while cruising Tor plunder' 
(lit., “lawlessly"). 

Ad sollcmnia piclatis, “to perform the duties of filial 

Xwnllo . . . deprehensus, “ overtaken by the news tliat 
Vespasian lmd assumed the empire.” 

Iiriiio jirincijxiiits. In English we should express this idea 
passively. “ Tlie first steps nf his reign and the govern- 
ment of the city were ordered by Mucianus.” Mucianus 
was tlie lieutenant of Vespasian. 

Aliicianus. Tacitus explains tlie employment of Mucianus 
On the absence of Vespasian liimself and 1.5s eldest 











grapes if the shins be removed before the produc- 
tion of the alcohol. If other fruits be used-, as 
gooseberries, currants, etc., yeast is usually added 
to start -the fermentation; 


4. A.D.JO. Onions Jullos,\gricola'uas bora in the ancient and 
illustrious cAhmy or Foro' Julil, and both his grandfathers 
were, procurators to the Emperore, that is, or the highest 
equestrian ranlt, His father Julius Gneeinus was a Senator, 

; i25, ' 
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— ?.'i -f or j-iri 1 - h; rrciyht of alcohol in I«v» 
volume-, of liquid ; ar.d 20 underproof = 10^ 

— ,"•> - JO — -in j\irt« by weight of alcohol in 100 

volumes of liquid. 

In linking bread in tlic ordinary war the 
nleulinlie f.ririrutntimi plays an important part : 
rim yifivt added to the (lough causes tlio liberation 
of carbon dioxide, nlcohol lieing siimiltanoou«ly 
formed; the C'Oj separates thu particles of the 
dou:rh when heated in the oven, and so renders the 

bread licht. New bread contains 0-314 per cent. 

of nleoliol. IVheti alcohol contains no water it is 
called absolute alcohol " ; this can he prepared 
from ordinary nlcohol, or spirit of wine, by dis- 
tillimr it from freshly burnt quicklime. Methylated 
spirit is quite unlit for drinking’, and so practically 
no duty is charged on it : it is made by mixing SO 
jnrts of spirit, of wine (containing about 91 per 
cont. of absolute alcohol) with ten parts of wood 
spirit (impure met hylic nlcohol). Methylated spirit 
is unknown on the Continent. 

Turn nlcohol is a colourless limpid liquid of an 
agreeable, though somewhat pungent, taste and 
odour, specific gravity 0-7938, boils nt 78-4° Cent.; it 
is extremely useful for dissolving many substances 
insoluble in water. When chlorine is passed into 
alcohol for a long time, the alcohol is converted 
into chloral . -a heavy oily liquid, CCljCOH; when 
water is added to chloral a solid crystalline sub- 
stance, chloral hydrate, CCl3CH(H0) s . is prodneed. 
When chloral or the liydrato is warmed with 
alkaline solutions, chloroform is produced — 
CCljCOH + KUO = CIIC1, + KOTO.. 

Chloroform. Potassloin 

Chloral hydrate is thus decomposed by the niknlinc 
fluids of the body, and when taken internally pro- 
duces insensibility, and eventually death. 

Kthylic Oxide, JUthcr, Sulphuric Jit her, (CAi s ") : 0, 
i< obtained by heating alcohol with a small quantity 
of sulphuric arid to a temperature of 130° to 150° 
Cent. Ether is a colourless, transparent, fiagraut- 
sinelling liquid, specific gravity -72, boils at 33-0° 
Cent . ; when dropped on the hand it causes a 
sensation of cold, owing to its rapid evaporation. 
If ether vapour he inhaled it produces insensibility, 
but it does not. act so rapidly as chloroform. 

JXhyl irydromlphidc. Sulphur Alcohol. Mercaptan 
(C.,H 5 1IS) is a colourless liquid ; its odour is in- 
tolerable. and adheres obstinately to the clothes. 
It is prepared by distilling potassium hydrosulpliide, 
K1IS, with calcium ethyl sulphate, Cn(C.lI.S0 4 )» 

Ethyl forms many compounds with chlorine, 
bromine, sulphuric acid, etc., which we have not 
space to describe. 


Acetic Acid, (coon or lI(C,U;fO a rr n.T. i- 
formed by the oxidation of nlcohol — 

C.lijHO -5- O. — JIC.H.O; -j- 11.0. 

Vinegar, which is a dilute solution of arctic arid 
(3 to 5 per cent.), is made on tie- large H.vde by 
trickling weak wine or beer over shavings, usually 
contained in a large tub. through which a con- 
tinuous current of air passes ; the brown colour is 
due either to burnt sugar, or to the colouring matter 

absorbed from the wood of the cask. Acetic acid 

is also one of tlic products of the distillation of 
hard woods, beech, etc . wood \ inegnr." 

The strongest acetic acid is obtained by hrnting 
sodium acetate with strong sulphuric arid ; when 
cooled below 15-S° Ccnt.'the liquid solidifies into a 
colourless crystalline mass, hence it is termed 
“glacial” acetic acid. At ordinary temperatures 
acetic acid is a colourless liquid of penetrating 
odour, which blisters the skin; itboilsat 120°Cont.; 
tlic vapour burns with a blue flame. 

Acetic acid attacks many metals, iron, copper, 
lead, etc., and forms a numerous and important 
class of salts, the acetates, which all evolve the 
odour or vinegarwhen heated with strong sulphuric 
acid. 

Ami, lie Alcohol (C 5 H„II0), the alcohol of tlio 
radicle amyl. C,Il n , i« the principal constituent of 
“fusel oil,” i.e., the residue left after distilling tlio 
spirit from fermented potatoes (potato brandy), 
rye, etc. ; it. is said to occur in s-oine cheap varieties 
of spirit, and in freshly made whisky. It is ex- 
ceedingly poisonous, rapidly causing insensibility 
even inhalation of its vapour producing headache 
and giddiness. 

* The acids, as palmitic, mnrgnrie. stearic, etc., 
derived from the higher members of this series 
form important, constituents of the fats, lard, suet, 
etc.; they arc often called tlic fatty acids', and 
the name has been extended to the whole serict of 
acids; it is also usually applied to the radicle-, 
alcohols, etc., connected with th»-«e acids, thus we 
liave the fatty scries of alcohols, acids, radicles-, etc. 

IVe will now consider the derivatives of ‘■nine of 
the dyad radicles. 

JHhylcnc, or Olefiant Gat (C-H,). is one of t lie 
most important— it i« the simplest number of the 
Olefine series ; the lowest tnembr r- of the series are 
gn«es and the highest solid*, while the intermediate 
members arc liquids. Like methyl, ethyl, etc . they 
form bromides, hydrates, etc. , 

JCthylmc Jlydrctr. Ethylene Alcohol, or Glycol. 
C,1I 4 (1IO)j. is a enlourles.s syrupy liquid without 
smell, hut lias a slight sweet taste, hence it- r.ain'.- 
glycol (Greek yluhut. sweet) ; it mixes readily with 
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of very minnio crystals ; it is almost insoluble in 
cold water, 1 pait of uric acid requiring 1,400 of 
cold water, but dissolves in caustic soda, NaHO, 

The presence of uric acid can be detected by 
adding a small quantity of strong nitric add, and 
then evaporating .to -dryness in a small porcelain 
dish, taking care not to overheat the residue ; this 
is best secured by bolding the dish in the fingers ; 
a reddish residue is thus obtained, which is turned 
purple by the addition of ammonia, NH 4 HO, ancl 
violet by caustic potash, KHO. These colours nre 
due to the formation of the ammonium and potas- 
sium salts of " purpuric acid," C a H 5 N s O 0 . • The 
ammonium purpurate is usually called “murexidc,” 
and has given its name to the reaction just 
described,_which is termed tlie murexidc test. At 
-one time murexide was manufactured from gnano 
on a large scale ‘(IS cwt. per week) for dyeing 
purposes, hut the industry became extinct soon 
after the introduction of the brighter and cheaper 
anilin dyes. • 

By the action of sodium amalgam (a mixture of 
metallic sodium and mercury) on uric acid it con 
be deprived of an atom of oxygen, and thus con- 
verted intoxanthin. C s H 4 N 4 O a , which snhstancB can 
also ho obtained from gunnin, CjH a M 5 0. and this 
in its turn can he prepared from Peruvian guano ; 
both xantliin and guanin are white powders, nlmost 
insoluble in water. These bodies are curiously 
enough closely related to “fheobronrin,” the active 
ingredient in cocoa and chocolate, and to thein or 
caffcin, the substance' which endows tea and coffee 
with tlieir well-known action on the nervous system. 
Thus theohromin, which .cun he extracted from 
cocoa, has the formula C 0 H a (CH 3 )„Y 4 O a ; if this -be 
compared with xantliin, C 5 H 4 N 4 O a , it will he seen 
that theohromin is dimethylxanthin, i.e., two atoms 
of the hydrogen in xantliin have been replaced by- 
two methyl, (OH s ), groups. In caffein or thein the 
replacement has gone further, and this substance, 
C 3 H(CH 3 ) a N 4 O a , is trimetbylxantliin. These bodies 
have accordingly been prepared from xnnthin, 
which* “ ‘ 


is glycerin. As we have previously 
lard, etc., contain fatf.y acids ; they 
salts in which stearic acid, etc., are ct 
a trivalent radicle propenyl, C S H S . 
fats are boiled for some time with sodium hydrate, 
NaHO, or caustic potash. KHO, the following de- 
composition occurs (the formula of stearic acid, 
H^CjjHgjO™), is written HSt'in order to simplify 
the equation) : — 

(C.,H 5 )St 3 + 3NaHO = CjH,(HO) 3 + 3NaSt, 



and we get as products n solution of glycerin and 
ordinary soap. In order to separate out the soap, 
a quantity of common salt is thrown into the 
solution, and the soap, being insoluble in saltwater, 
floats on the top ; this is termed " salting out ” the 
soap : ordinary hard soap is sodium stearate, 
palmitate, etc., soft soap is the potassium salt of 
similar acids, and usually contains glycerin ; if hard 
soap is properly made it should contain no glycerin. 
When soap is dissolved in much water, free alkali, 
NaHO or KHO, is liberated ; this considerably 
facilitates the removal of grease, dirt, etc. As to 
the effect of hard water on soap sec Vol. III., p. 6. 
If soap be boiled with any of the mineral acids, 
the fatty acids are set free — „ 

NaSt + HC1 = NaCl + HSt. 

If a fat he distilled in a current of superheated J 
steam (i.e., steam heated above 100° Cent.), it is 
split up into a free fatty acid, which can he 
used in candle-making, and glycerin, which passes 
over with the steam. Glycerin thus obtained is 
purified by redistillation, or by cooling it to a very 
low temperature (0° Cent.), when it crystallises, 
and the liquid impurities can be poured off.’ 
When pure, it is a viscid liquid having a sweet 
taste; it can be mixed with water in all propor- 
tions; it dissolves many metallic oxides, as lime, 
also lead, copper, and iron oxides. If a bead of 
borax be moistened with glycerin, the boracic acid 
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whole being constantly mixed ; the nitroglycerin 
separates out, being insoluble in the fluid, and is 
finally well washed with water. The manufacture 
is dangerous and requires very great care. 

Nitroglycerin solidifies about 20° Cent.; it ex- 
plodes, when heated or struck, with fearful violence. 
In this country it is absorbed by a peculiar form of 
silicious earth termed " Kieselguhr,” which consists 
of microscopic shells of pure silica, perforated in . 
every direction with minute tubes ; this earth 
soaks up the nitroglycerin (like a sponge does 
water), forming a soft powder. In this state it is 
known ns ‘'dynamite,” and is much safer to handle 
and easier to transport; dynamite explodes with 
terrible violence if suddenly heated, struck, or 
detonated with a percussion-cap. Both nitro- 
glycerin and dynamite if lighted with a match 
usually burn away without exploding. - In other 
countries various materials arc used to absorb the 
nitroglycerin, as wood-fibre, sawdust, etc. 


ENGLISH LITERATURE.— I. 

INTRODUCTION. 

The literature of England is a collection of works 
of art, each one of which should ho studied 
separately for the sake of its individual excellence. 
Such a study will develop the taste and judgment, 
and give pleasure in proportion to the capacity 
6f the student : it requires only diligence in read- 
ing, and sufficient discernment to appreciate what 
is read. All that a teacher can do to assist is to 
point out what are the works most worthy of study, 
to cnll attention to some of their more prominent 
beauties, and to acquaint the student with the 
history of their authors. This service wc hope to 
render in the course of the following lessons, so far 
as our space permits us. 

But those who would gain the full benefit of the 
study of English literature must regard it from a 
wider point of view. The literature of a country is 


poetry .or eloquent prose that he reads the history 
of the times in which the works he studies were 
written. 

It is not merely that lie will find historical facts 
embedded in what ho reads, which he might not 
meet with elsewhere, though this is true; but 'he 
win also often find such facts related by eye- 
witnesses, and, therefore, with all that freshness 
and vividness of description which stimulates the 
imagination and impresses the memory. He -will, 
moreover, be able to observe for himself, and at 
first band, what effect was produced upon men’s 
minds at the time by the great events of history 
with which he is only familiar by the help of 
historians. 

All these things are important. But the connec- 
tion between national history and a national litera- 
ture lies much deeper still; and it is of the utmost 
importance that every student of literature should 
at the outset clearly realise this. Everyone must 
observe that literature in England has not been like 
a river Sowing on in a steady and unbroken course ; 
but lias ebbed and flowed like tlie tide, though 
without the regularity ot the tide. In the days of 
Edward ill, at the close of the fourteenth century, 
there was produced a> great mass of literature, of 
which Chaucer's poems are the most important 
examples. JTor a century afterwards there is almost • 
a total blank. Then began gradually the revival, ' 
which culminated in the dnys of 'Elizabeth and' 
James I. in an amount of literary life such as has 
never been seen in England before or since— the 
age of Shakespeare and the great dramatists, of 
Spenser and countless other poets. And the same 
alternation of activity and depression is to he seen 
throughout the whole history of our literature. But 
what it is important for the student to observe is, 
Hint these changes are not isolated or meaningless 
events. Literary activity is only one of the manj 
forms in which an increased mental energy exhibit! 
itself, and a period fertile in great books is sure to 
be a period fertile in great deeds and in great ■ 
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revival of classical learning, of the Reformation, of 
the Spanish wars and the defeat of the Armada, of 
the voyages of Drake and the other great navi- 
gators, and of the first .English colonisation of 
America. 

Bnt not only is the amount of -literary genius 
shown at different periods seen to be very different ; 
the character and spirit of the works produced 
varies not- less, 1 and this "diversity is closely con- 
nected with the history of the times. Thus .the 
same exuberance of life and energy, seeking a 
vent for itself in every direction, which in the days 
of Elizabeth and her successor sent English sailors 
and adventtirprs about the world, discovering 
strange innds, fighting — half as lawful .warriors, 
half as pirates — on the Spanish main, or colonising 
Virginia, is apparent'in all Elizabethan dramatists, 
and above all in Shakespeare. Their characteristics 
are activity of invention, freedom, arid variety. The 
same patriotic pride and, unity of national spirit 
which was shown when the Armada threatened our 
shores is prominent in the literature of the period. 
It is the very keynote of at least one of Shake- 
speare's plays, Henry V. But the next generation 
of Englishmen lived in. a very different world. 
England was no longer a united nation. The king 
— Charles I. — and his people have been alienated 
from one another, the liberties of the nation are at 
stake, the civil war ensues ; and the political con- 
test is intensified and embittered by the religious 
differences which are so 'closely connected with it. 
The day is one in which every man is compelled to 
choose his side in a contest of surpassing im- 
portance; and men do choose their sides, and 
maintain therewith rare earnestness and fidelity. 
And how does this change of spirit in men show 
itself in literature 7 The representative of the 
literature of the age is Milton. Milton in power of 
genins falls behind none of the Elizabethan poets, 
except Shakespeare himself ; but in tone and spirit 
his works stand in the strongest contrast to theirs. 

' Seriousness of spirit, earnestness of purpose, and 
an intense realisation of the presence of the unseen, 
are the characteristics of everything he has left us. 
Nor is the change less instructive in the next 
generation. The Commonwealth was followed by 
' the Restoration. ' Tho cavalier party became in the 
ascendant. A natural reaction against the extreme 
austerity of puritanism, combined with the evil 
example of a licentious court, produced a tone of 
morality lower than anything that had ever been 
known in England before ; and this is immediately 
reproduced in the literature of the day. Dryden 
and, tho school of comedy writers, whom we shall 
have to describe hereafter are its chief representa- 
tives, and they stand in the most marked contrast 


to the writers of the previous generation in the 
entire absence of any serious 'or earnest purpose, 
and in their gross immorality. 

Nor is it only the changes and movement's taking 
place within our own country which we may see 
■. tiius faithfully reflected in the literature of each 
age. The study of literature enlarges our view and 
enables us to watch the influence which one nation 
lias exercised upon another, either by means of its 
living thinkers and waiters, or by its older literature. 
Thus we all read, as a matter of history, that at the 
time of the first great harvest of English literature, 
in the reign of Edward III., the chief impulse to 
literary activity both in England and elsewhere was 
derived from Italy, for in that country there had 
but shortly before been produced the great works 
of Dante, Boccaccio, and Petrarch. But the extent 
of this influence can only be appreciated by reading 
Chaucer’s poems, and observing how he — really one 
of the most original of poets — is indebted for his 
stories, for Iris metres,, and to a large extent for his 
style, to Italian models. This our renders will see 
mo.re fully when we come to treat of Chaucer’s 
poems in detail. In the same way we read of the 
great effect produced in England, as elsewhere, 
, during the Elizabethan era, by the revival of 
' classical learning, through study of the originals by 
the few, through the medium of translations with 
the many. There is no wny in which this influence 
can be more fully realised' than by observing how 
a man like Shakespeare, who hod “ small Latin and 
less Greek,’’ was affected by it. Play after play, as 
Julius Ccesar, and Antony and Cleopatra, is taken 
from classical sources ; and in each he shows nob 
only that he can follow the narrative as he read it, 
probably" in translation, but that he had largely 
entered into tho spirit and feeling of the time. 

We have said enough to show that the student of 
English literature has the opportunity of reading 
English history in the fullest, best, and most 
reliable way, for he is enabled to get a step nearer 
to the men with whose history he is dealing than 
ho can do by any other method. But the advan- 
tage of keeping the connection between literature 
and history always in view is not entirely on the 
side of history/ We have said that the various 
hooks which go to make up the total of English 
literature may be studied as isolated works of art, 
and may be so studied with both pleasure and 
profit. No man, for instance , could read Hamlet 
without enjoyment, whether he knows anything of 
Shakespeare and his times or not. Bnt the pleasure 
we receive and the benefit we derive from a great 
work is in proportion as we understand the author’s 
meaning ; and we nndefstand-his meaning in pro- 
portion as we are able by an effort of imagination 
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still, to a great extent, people Wnles and Cornwall. 
They fell under the yoke of the Homan Empire, 
and for five hnndred years Homan institutions and. 
Homan civilisation prevailed in the country. The 
Homans abandoned their occupation of Britain in 
the middle of the fifth century, but they did not 
leave the Britons to the enjoyment of . peace or 
security. Immediately after, if not before, the de- 
parture of the Homans, a dangerous friend, soon to 
become a formidable enemy, had appeared on the 
coasts of Britain. The Saxons, a people from the 
banks of the Elbe and the shores of the German 
Ocean, had commenced their long scries of inva- 
sions. The history of tlie struggle between the 
Saxons and the Britons is lost in obscurity, but it 

ended in the' complete subjugation of Britain nnder 

the Saxon dominion; and some form of their 
language — a language , of the German stock, and 
the parent of our modem English— has ever since 
been the language of 'the great bulk of the in- 
habitants of this island. The Danes were the next 
invaders ; but though they established their do- 
' minion for long, and although their tongue no doubt' 
materially modified the dialect of those parts of 
■ England with which they hod most to do, the 
language of the country remained substantially un- 
changed ; and it may be said that at the date of 
. the Norman Conquest, with the exception of the 
Celtic-speaking districts, .which we tioed not here 
consider, the language of, England was one, and 
that was Anglo-Saxon (or First-English). . 

But the Norman Conquest brought a great change. 
The Normans, or Northmen, who invaded and con- 
quered England under William of Normandy, were 
a Scandinavian race, nearly akin to the Danes ; but 
during-their long abode in. the province, of Nor- 
mandy they had abandoned their original tongue, 
and adopted the language of those they had van- 
quished ; and French was the language which they 
carried with them into England. From "this time 
onward there were two spoken languages in England 
— the Norman-French of the court and the feudal 
castles, and the Saxon of the mass of the people. 
Each of these languages had its writers, books 
intended for the nobles being written for. the most 
part in French, those intended for the people in 
Saxon. But there was also a third kind of literature 
in this country. In the monasteries, which were 
scattered over all ports of the country, chroniclers 
and religious writers used Latin as their literary 
tongue. ’ 

"Wc have spoken of the Saxon tongue as the parent 
of our_modern English, and wo have just spoken of 
the Saxon literature which preceded the period at 
which the history of English literature properly 
begins. And it may therefore be asked why we 


arbitrarily select a particular point of time after 
which we say the literature was English, while 
what went before was not 1 In answer to this, wo 
say that we do not draw the line at the point at 
. which we have drawn it on the ground of any sudden 
or marked change in the language, though the lan- 
guage did undergo much modification at the very- 
period in question ; but for the reason we have given 
above, that the. Saxon or English literature before 
. Chaucer’s day was not the literature of the whole 
English nation, but of the English-speaking portion 
of the cation : in his time it became that of the 
nation. The changes by which the language of the 
first Saxon invaders has in the course of centuries 
been transformed into the English of our day have 

been very gradual; and there is no one point of 

time at which it can be said that Anglo-Saxon 
became English. But in order to make more clear 
what we shall say in future lessons, it is well that 
our readers should be acquainted with the several 
stages 'into, which the progress of the language 
is most conveniently divided. It must be re- 
membered, however, that these divisions are not 
always very clearly- marked, and are not given in 
quite the same wny by all authorities. The lan- 
guage was Anglo-Saxon down to about the middle, 
of the twelfth century; and the name Transition 
jBngllsb' is given to it. for the next hundred years, 
down to the middle of the thirteenth century. - 
From that time until the end of the fourteenth' 
century it is called Old English. Then the name 
of' Middle English is applied to the English in 
'• use down to the reign of Elizabeth ; and after 
that period the language may be called Modem 
English. 

'In our next lesson we shall give a brief account 
of the remains whioh have come down to us of 
those various forms of literature— Anglo-Saxon,, 
Norman-French, and Latin — previous to the date , 
.at which we commence the history of English 
. literature proper. 

. But by tbe days of Edward III. the English 
language had completely supplanted, while it partly 
absorbed, tbe French of the Norman nobles, and 
liad become the language of the whole nation. And 
that period, the age of Chaucer, is our first period 
in the history of English literature. 

- The second period extends from the death of 
Chaucer over a space of about a hundred years, 
down to the time of the first revival of literary 
energy nnder the Tudor sovereigns. 

. The third period extends from the first revival of 
literature, at the period we have mentioned, tlirongh 
the reigns of Elizabeth and James I., and includes 
within it the most brilliant portion of our literary 
history. 
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The fourth period is that which includes the 
(reign of Charles I., the Civil War, and the Com- 
monwealth. 

The fifth period ‘is that of the Hi.-storatirm.he- 
ftinnihg with that, event, and extending down to the 
Hcvolntion of Hiss. 

The sixth period extends from the Hcvolution, 
■through tiic icign of Queen Aunt- and the earlier 
portion of those of the tkorec-. and inrlndes what 
has hcen habitually called tlie Atignslan age or 
English literature, or tin- age of the rorrert school. 

Tlie seventh period is that which is intermediate 
between the Inst -mentioned and tlie great revival of 
romantic literature at the end of the eighteenth 
•century. 

The eighth period is that of Hie revival of the 
romantic school of literature, which began in the 
reign or George III., under the impulse of tlie saint- 
intellectual movement which immediately preceded 
the great l-’n-ncli lieroliitioii. tlie period to wliieli 
belong Scott. llyion, and Shelley, and which may 
(be said scarcely yet to have come to an end. 

In the following eour-c of lessons we shall treat 
of t ltese periods m order, and of t In- iirinci|ial writers 
C'telonging to each of them, examining ns fully as 
we can the most ini|<ortant works of these writers. 


Ci REEK. — VIII. 

Uoltf.I.I-cI/n-M/.lSl 

Tin; Hiuxixn ju;gi.i;Nsn»x roxm.\tTia>. 

A DEVIATION from the usual form of the Second 
Declension may here claim the students atten- 

A few- substantives in w-iiieh an a or an t stands 
before the ease-ending- undergo eontraction. K«r 
the principles wliieli regulate rnntrartiun, tlu-stii- 
■deut must tefer to lesson 1_ Vnl. V.. p. lie should 
learn both the uiK-otitracti-il and the contracted 
forms, first horizontally, as irXonr. irAoPj; itAiJoi/, 
rrAop. etc.; then iK-lpendii-nlaily. Sis rAitor. v\Anv, 
irAoV. uneontracteil ; anil wAof-r, ~AoP. sAy. eon- 
t meted. Thus are d--cliin-«l A n\Aas, a rnilin g or 
engage : A atpkxoot. a failing round or rircum- 
narigation ; anil to otnior, a bone. 

j:x am i-les of cosTit.\cTi:n sorxs (second 
DKrl.ESStllN). 

Singular. 

fetal. rnnl-f., fAmtal. frr-i.Vr/. I tro-.tfl. fn-rtal. 

hit. -rAta, rAtf. . *r,p irAdw r,pirA<>f. I ixrr/u vorif. 
Ane. rAoor rAour. j rrpirAoot- rtporAovr. otrrt or wffTOrr. 


Plural. 

K.T. o-Aof, j irrpirAooi rrp.'rAou. j bjrti^ . bora.' 


Dual. 



After tills manner decline the miiUipIlcniivo 
adjective ending in -Sot (-opr), -rfrj (-ij), -Aon (-opr), 
as arApPr, arXlj, airAoPi’, single or simple: also, 
adjectives of two terminal ions in -6us (-oPr) and 
-mop (*oee), formed from the substantive riot (ropr), 
Ike mind, as A, 4 c&roPr. rl riVof-i-, well-minded (that 
is, well-dhpotrtl) : and from the substantive irAifor 
(irAoPr), ns A, ij tvvXovs, tI cihrAoPi-, engaging sitccess- 
fullg: mid adjectives ending in -for, and denoting 
that of wliieli a thing Is mndc, ns xp'Vror (xpwroPi), 
XpiVfa (xpei rrf), xpv *< »>’ (xpv iropr), gulden. 

llememlier tiiat in the neuter plural, and in nil 
eases after a vowel or p. -ta is contraeted into -5: 
<’•11 — 

a/ryfp-tot (apyupontX ipyvp-i« (ipyvpb), ipyvp-iou 
{ipyvpov r), of si her. 

The rules for contraction given nbove (Vol. V., 
p. 22) must be carefully studied, e.’peeinlly those 
applying to contraeted adjectives. 

Note ni'o that — whatever the accent is on tho 
uiu-onlracied form — the contracted syllable is 
always accented circumflex, except in the nomina- 
tive. accusative, ntid vocative masculine and neuter 
of the dual. 

EXAJtri.Es or contuacted adjectives (second 


IlEl-LEXSItiS). 

Singular. 



Dual. 

NA.V.Api -»» xpsffa Apr*.--. I nrAii nrA5 irA,'.. 

fl.ll. Aprm.fr Apt-rat, • xprmifr. I airAofr arA.fr AwA.fr, 


VoCAltVLAnY. 

'AoiiAor, -or, nnknotvn. AijAar, -ij, -or, known, 
’AArjflr ia, -or, j), truth. evident, clear. 

“Ai-our, -a vi- (a. not, and 'EKtroAibrnu, 1 uncover. 
r<for). unintelligent, ’EriKomfiffoi, I lighten, 
senseless. ’E pt{a, 1 contend, I am in 

'ApTor, -oi-, A, bread. strife with someone. 


Voe. 



Euro Dr, -our, -well-dis- 
posed, benevolent. 

Oepdiratra. -T]S, T], a female 
servant. 

Kal — Kal, both — and. 

Ka'rtor (-oSr), -or, ri, a 
small basket. 

tidroarpov, -or, . rb, n 

KuirtAAor, -or, vi, a goblet. 

Aeya, I say, I name. 

Norr, -or. 4, the under- 
standing-, the mind, 
the soul. 

" OXiyos, -a, -or, few. 

■'OP717, -5r, y, anger. 


’Opt<m)s, -ou, 4, Orestes. 

'O^Aor, -or, 4, a multi- 
tude, crowd. 

Tlpotnptpu, I cany, I bring 

Sur, -with. 

Teyea, -or, y, Tegea, a city 
in Arcadia. 

Tarror, -or, rb, a child. 

"Tirror, -ou, 4, sleep. 

XaAirtfs, -or, 4, a bridle, 
rein. 

Xdbjetas, -ta,-e or, brazen, 
made of brass. 

<Pux>i (English Psyche ), 
-ijs, i|, the soul. 


Exercise 47. 

Translate into English : — 

1. Aifyor KtLrarrpiv lari rou rou. 2. T4r rorr 
«X ou o ,, r of lxvBpuiroi Sioao-KaXor. 3. T4r eirour tpIKov 
depaTTEUE. 4. Ol oyaflol ^ifxoi sriarbv rorr cx' ,u<r11 '- 
5. 'O rrAorr for/r SSijXor voir raurair. C. Sir vu 
rbv dior fiye. 7. 'O u^Aor ouk rorr. 8. Mtj 
Split rots ai'Bpdnrois. 0. Ot oyaffol toTt ayo8o7s tvyoT 
ttaiv. 10. ’Optyou <pl\uv tbvur. 11. Ta ’Opeoyov 
atrra iv Teyetp t 5»'. 12. Af Bepdoairai tv Knro~r ror 

4!pror irpotnpepovtrtr. 13. Ol Efol Kal Ka\hv Kal KaKir 
trXorr rofr raurair irtipc'xouim-- 14. Voxvs X’d'.a'hs 
drOpilwoir 4 »'orr tanr. 13. IIcAAcIkij y opyh bvBptinmv 
Tir 7-o0r JkkoAvtttei. 1(1. 'AttXoSs <or«r 4 vijr iXytielas 
Xlyos. 17. A4yor errors eViKonfrffei Athnjr. 18. Th 
nfcexxrfr iorir apyupoiiv. 19. ’O Oaravor Xeycrai 
XaXKorr ftn'or. 

Exercise 48. 

Translate into Greek : — 

1. The understanding is a teacher to men. 2. 
The well-disposed friend is honoured (6epa7rei!ci>). 
3. 'Well-disposed friends are honoured. 4. To the 
-well-disposed are many friends (that is, the well- 
disposed have many friends). S. Abstain from the 
senseless. 6. Strive after benevolent friends. 7. 
Bring the bread in a basket. 8. Avoid senseless 
youths. 9." Senseless youths arc avoided. 10. The 
goblet is golden. 11. Silver goblets are beautiful. 
12. Pass life with understanding. 18. Contend ye 
not with the senseless. 

Remark that, as a general rule, the subject (or 
what -is commonly called the nominative) has the 
article, the predicate boing without it. Thus, if, as 
in the last Greek sentence,you meet with a sentence ' 
having two nouns connected by the verb rival, 
take first (that is, take as the subject) that which 
has the article before it, as : — " 1 ' 


Subject. , Predicate. 

0 Odvaros Xeyerai xaAicoir Enrol. 

Death is called a brazen sleep. 

COMPARISON OF ADJECTIVES. 

Superlative (Latin super, above, beyond, and latus, 
carried ) is in grammar applied to adjectives when 
they are in that form which signifies the greatest 
degree or amount of the quality described by them. 
As in Latin and English, the superlative in Greek 
denotes cither the highest degree of a quality, or a 
very high degree. The degree below, or an inferior 
degree of the quality, is called the comparative; 
nnd the simple state' of the adjective is named the 
' positive . For example, street- is the positive, smcet-cr 
the comparative,- and sivcct-est the superlative. 

The Greek language has two forms of comparison. 
TJ 10 first, nnd by far the most common, is to add to 
tile stem of the positive -repos, -repa, -repay for the 
comparative, and -totos, -tott), -rarov for the super- 
lntivc ; and the second has the endings for the com- 
parative -run 1 , -Toy or -air, -ou, and for the superlative 
-itrros, -ion j, -ttrrov. This second form is found with 
very few words, but they are words in very general use. 

In some words which take the form -repos, etc., 
the stem is first modified in the manner explained 
hereafter. 

Instead of these ordinary forms, the comparative 
may be indicated by paXXuu, more, and the super- 
lative by /taXio-ro, most, put before the adjective. 
But the regular forms should generally be used 
when they exist. They may be grouped under 
the two main forms, as follows : — 

I. Tiie First Form. 


Comparative., 

Superlative. 




Most or the ndjectives of this class simply add 
the forms of comparison to the stom. But in 
stems ending in omicron (- 0 ), the vowel is length- 
ened to oineya (-«) when tho preceding syllable of 
the stem is short : c.y . — 

(a) -O stems: — 

1’ositirc. Stem. Comparative. Superlative. 

Kovipas, light. (Kofcpu-) Kouepo-rtpas. KautptS-Turos. 
itrxvpis, strong. (loxOpo-) itrxvptl-repos. iaxiipl-raras. 
Xe7tt4i, thin. (Xe7tto-) \tTrr6-repos. Keirri-raros. 
oo<p6s, wise. (trijipo-) aoiptS-repos. trotpio-raros. 

exopfs, secure. (ixBpo-) tx^ptb-repos. ix B p6~ru.ras. 


Contracted words in -eoi, -our, undergo contrac- 
tions hlso in the comparative and superlative : c.y . — 
Uncon traded. Contracted. 

Pos. isoptpup-eos, purple. sropipvp-oSs. 

Comp, troptpvp-tcc-repos. irop<pvp-u-repos. 

Super. tTopepup-etl-raros. nop<pvp-&-raros. 
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The ensiling fonr adjectives in -moj (stcm aio-) 
. — namely, ytpaiis, old ; ercAaios, -of old, ancient ; 
Trfpaios, belonging to the other side (ol the'rivcr); 
. exoAaws, idle — ap;icar to drop the final o of the 
stem : c.g . — 

Positive. Stem . ' Comparative. Superlative. 

yepaios. ( ytpaio -) ytpal-rtpos. yepai-raros. 

(Note that <J>foos, dear, commonly has in the 
comparative /iuAAos ^/Aos, and in the superlative 
tplAraros.) 

The following adjectives in -os — namely, ffiSior. 
fair (weather) ; TjVuyor [4 and 4]. guiet ; teros, lihe; 
srapaseAnatos, similar; SpBpios, early (in the morning) ; 
Si/iioi, late ; ■apuos.'in the dam/i— appear to change 
the o of the stem into «. so that the comparative 
,pnd superlative exactly correspond to the forms of 
the preceding : as — 

Positive. Stem. Comparative. Superlative, 

picas, middle, (peca-) ptcat-repos. ptcal-raras. 

(b) -T, -N, -P, -2 stems:— 

Positive. Stem. Comparative. Superlative, 

yhvieis, sweet. (yAwtu-) yXvKV-repos. yAvici^raros. 
pi\as, black. (ptAai'O peX&v-rtpos. pthiv- Taros. 
paxap, blessed, (pauap-) pauap-rtpos. paudp-raros. 
aAijdflr, true. (4Aij0es-) aSnBtc-repos. aKnOeo-rtpros. 
.vev-iis, poor. (irci'ei-) srepic-rtpos. vtpitr-raros. 

(c) Stems in -ON (and a fow others) appear to 
add -vs (-«) to the stem : c.g.. evlaipw (stem -o>>), 
fortunate, happy ; apca(, rajiaciotts. Thus: — 

Positin. Stem. Compavattve. Superlative. 

roSaiflldl'. (evtaipav.) evBaipai-ta^epas. eMaiuov-ec^raros. 
apraf. (SplrSy-) upuay-ic-repoe. apuaylc-TaTOs. 

Tlie adjectives in -err. -c>\ whose stem ends in 
-vr, append the terminations -rtpas and -Taros 
immediately to the stem: but in the coming to- 
gether of two r’s, the first changes into <r, whereon 
the foregoing r is dropped : — 


Superlative. 


So, also, two adjectives in -os (namely, ippuplyos, 
'strong, and &Kparas, vnmixed ) append the connect- 
ing syllable err to the stem: as. ippuptv-ic-repos, 
ippuptv-lc-ruros ; oKpar-la-rtpos, aupar-ec-Taras. So 
aiSoTos, -a, -a v, modest, has in the superlative aiSoi- 
eV-TBTor. 

The following fonr adjectives in -or (namely, 
XaAos, talkative ; papitpayos, eating alone; atyitpayos, 
fond of good- eating; and ttwxos, jtoor, legging) 
change o into «r: as, AdA-os, \a\-ic-repos, AaA-fer- 


So contracted adjectives of two terminations 
change the o of the stem into sir: ejj-, tin ’60s, 
eui-ofls, Tvcll-tlisposed, stem tvvoo-, comparative 


tvpo-ec-rtpos xz tupoverepos, superlative Evvu-lc-Tcros 
— euvoveraros. 

Adjectives in -ijs (gen. -on), after dropping the 
ns, take the connecting syllable itr, as : — ' ' 

Positive. Comparative. t Superlative. ' 

K\lirr-ns, thievish. KAtser-ts-rtpos. teAtrer-ia-raros. 

So also ono in -ns of the third declension— 
namely, tltvbhs, -Is (gen. -to r, -oor), false — makes 
ittvSlcrepos, tf.evblcraros. 

YocabuIiAIiy. 

AaueSatpopios, - 00 , i, a 
Laoednjmonian. 

KopiCo (vopos), I think, 
1 hold as customary. 
OvoeIs, -h’os, no one; 

avoir, nothing. 

Ttarpls, -fSor, n, one’s 
mother country. 

5iwirfl. -or. n, silence. ‘ 
XirapnartKis, -It, -ip, 
Spartan. 

Tiptos, -a, -op, honoured; 

esteemed, valuable. 
Xpnctuos , - 1 ), -OP, useful. 


’A-ydAAu, I adorn; in the 
middle voice with the 
dative, I am proud of. 

Aiperis, -4, -op, chosen. 

‘ApicrrlSns, -ou, t, Aris- 
tides. 

Blatos, -a, -op, violent. 

Aixatos. -a, -op, just. 

'Eflcor, -ous, rb, a people, 
nation. 

'Ii>8i>r, -ov, 6, India!:. 

KoAAfor, -ov, 6, Callins 
(a proper name). 

KvK\aup, -tmos, i, Cyclops. 


The English adverb of comparison than, is 
represented 'by fl (Latin gttani ), with the same 
case after ns before it; thus, the son is miser 
than the father, is in Greek i vlbs trotpelrepis tarty 
4 i reaTijp. Another form of comparison is to 
omit the fi and to pnt the second noun in the 
genitive, aft 6 uftj aoeptirepos 70 S seeerpis tertr. 


Translate into English : — 

1. ’ApiartiSns •uruxierraTOS flr. dAAct Sneatireiros. 
2. Oi KfcAonrer Piaioraroi flow. 3. KoAAfns irAowuS- 
rtvros dpr 'AdijraiW. -1. OiBer owsriji tori xpnotptS- 
rtpop. a. Xiyfi wot’ tarlp alptraripa Aiyov. 0. 
Oboip ten cotplas ripid-repov. 1. Xotpla se\oirov 
kt nfta Tinu&rtpor temp. 8. 'H AatetSatpaviup Slaira 
ijp asrhoverrarn. 8, Oi ytpairtpoi rais tup piup rtpeeis 
dydAAoiwai. 10. ’H searpis rdis avOpd-cots ebtArdrn 
icrlv. 11. Ol "IvBoi sraAolraror “Bros poplfrprat. 
12. iraiSer, tart navxalrarot. 13. OI 2irapna- 
Tiirol vvavtai ippupevecrepot flow tup ’ABnvalav. 
H. IToAAol rap xtAibipur tiirl AaAtirTcpoi. 15. Ol 

bovAat iroAAdsir tpevSiararoi Kal KAerrrlcrarot tiertv. 

Exercise 50. 

Translate into Greek : — 

1. The father is wiser than the son. 2. The 
mother is more talkative than the daughter. 3. 
Virtue is a most valnnblc possession. 4. Socrates 
was the wisest Athenian. 5. The Athenians were 
wiser than the Lncedaanonians. 0. No one of the 
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'• ancient Greeks was wiser than Aristides. ■ 7. Men 
- are quieter than boys. 8. The Lacedaanonians were 
• very strong-. 9. Swallows are very chattering. 10. 
The raven is very thievish. 11. Socrates' manner 
of life was very simple. 

• Compounds of x“P*r interpose «, as : — 

Positive, irrixapis, -t. (Gen. imxoprr-ot, pleasing.). 
Campar. eirixaprr-w-repov. Sitjieri. irixopiT-tv-raTar. 


Vocabulary. 


Aftvij, -iji. jj, ./Etna. 

Afya. suddenly. 

’AaOtvys, powerless, 

’Avi'xloi -as, 7), misfor- 

AtppaBi-rn, -ijr, jj, Aphrodite 
(Venus). 

B aBis, -si a, -o, deep. • 

Bapuj, -no, -u. heavy, 
burdensome. 

‘Eytcparfo, self-COU- 
trolled, abstinent. 

EvrrePfc, -er, pious. 

E6x«p<s. -* (gun." -itos). 
attractive. 

'HPv, -ns, it, youth. 

Kpirias, -ou. 3, Critias. 


Mco-iirijs, -IJTOI, fj, the 
middle, moderation. 

N (Ji;,ua. -arar.rb.a thought 
(something in the rocr, 

’O pOas. -4. - 01 ’, straight, 
right. 

'Opfn'i, -3s, 3, impulse, 
eagerness; 7.enl. 

OoSf,* nor, not even. 

TIttpipxopat, I pass by. 

Tlpio-pus, i [the only cases 
besides tho nominative 
are accusative rrplaPvv 
and vocative rpiaPu; 
in the plural, irp/ofleir], 
old, an old man. 

'fixer. -tia, . u . swift. 


Exebcise 01. 

Translate into English : — 

l.'A Tipa. &s piijpia, era pipx*Ttu flftl), pu5' Tiruw 6pp.it 
ytyrerai Taxvripa. 2. TA yrj pas Paphtpiv lartv Afrwjr. 

3. j O SavaTos to! flaflirraro! circa- — apBirAijo-Korordr 
itrnv. i. Oi viol roTs ru v rrpeoPvTcpav liralvots X a ^P~ 
cvtriv. 0. Giklas Sixalas KTijtrls ionv ixrrpzhcrrrtirri . 

15. 'H pea -injs iv rrnmv aPtpoActrrcpa itrriv. 7. Of 

yipav Ter AadeceVvepo/eiVi two c«ur. S. BocAijs opBrjs 
- cvScv far tv curtpaAiorepov.' ’ 9. Oi xipaKes picAavrarol 
tltriv. 10. 2wkp<£tijs i-yx/mTeVruTor 3> - xul outppovitr- 
-rans. 11. ’Ei” t ms oti/x*bis woAXbkis oi arOponroi 
<rutppovi<rrfpot eiuic f; is TaireeTVX* 011 - - 12. Kpirlas 

ifv apwayt'oraTor. 13. ’AtppoStTTl ijr x a P‘*' rT * n l TnurSv 

fifSv. 

Exercise 52. 

- Translate into Greek : — 

1. Old age is very burdensome.' 2. Nothing is 
swifter than thought. 3. Moderation is tho safest. 

4. No bird is blacker than the raven. 5. Thc^boy 
is swift, the man is swifter, the horse is swiftest. 

C; Youth is more attractive than old age. 7. The 

Ethiopians are very black. 8. No one of the 
'Athenians was more self-controlled than Socrates. 

9. "Critias was more given to plunder than Alex- 

ander. 10. Nothing is moro pleasing than beantiful 
flowers. 


KEY TO EXERCISES 

Ex. 35.— 1. The fishes rise up out of the river, a. Tliu 
hunters catch wild hoars. 3. All were like corpses. God 
rules our souls. 5. The vine brings forth grapes. 0. The 
earth brings forth cars of com and grapes. V. The mice 
fought once with the frogs. S. The mice are caught in traps. 

9. Tlic Syrians worship fishes ns gods. 10. We catch fishes 
with a hook. 

Ex. 3d.— 1. ‘AyKterpoi; aypniopei- roue i^SSf. 1 Oi t X 0dcr 
■ dypev'oi-rai ayei'orpoi v. 3. 'O digmmit il’«Gpev« Toiiv dypiauv <njav. 
4.’ Oi pdrpees eat oi tTTa'jCUtt eim xaAoi. d. ’ApireAor $epet 
■ Pi ipvav. C. Tots parpaxvtt iro7e i> paxe lrpbr voire pdas. 7. 
UpevpAcmftfv noire i octree. S. 'H yrj tptpc c iroAAdv dpucAovv. 

Ex. 37. — 1. Wnntonnoss produces outrage, a Many are 
onr comrades in eating and drinkiug, hut few In a good work. 

3. Wealth sets men flee front scarcity and want. 4. Follow 
your nature. 5. The passions of the body prodnee wars, and 
insurrections, and battles. 0. The magistrates are the guar- 
dians of tlic laws in a city. 7. O citizens, keep away from 
seditions. S. O men, desire good deeds, a The natures of 
men differ. 10. Many evils spring from arrogance. 11. The 
gifts of a bad man bring no gain. 12. Character and wealth 
without wisdom arc not safe possessions. IS. The fruits of' 
the fig-treo nrc sweet. 14. The possessions of virtue alone are 
seenre. Id. Many cities have wells, lfi. The towers of the 
city are strong. 17. The towers arc an ornament to tho city. 

Ex. 3S.— 1. 'O irAovrov Adel tntiviv. 2. ’Hlliv cioi £iAoi iv 
rim I cal ppavu. aAA’ owe iv Tots xaitoiv. 3. 'Ei> rff iroAei i 
Par lAeiie core $uAn£ rue roper. 4. Tlfdou. St rraria, role iv 
tc'Aci. S. *n rial, dpiyoe tin iCaAwr. 0. Krijo-lv Tel operas eon 
pdiij ptpaia. .7. Tip «om live iroAAoi inipyoi. 8. 'AyaOo'i 
l-opoi ^epoi-otr Tlpijr Tip oorei. P. 'Enoo rfj (Jvirci. 10. Oi 
wrpuTiurat pdxoprai ire rp nwrijpio rpr noAeus. 11. ’ll troAcra, 

Ex. 39.— 1. Kings have a onto for their subjects. 2. Hie 
flock follows Its shepherd. S. Hcotor is slaughtered by 
Acliilies, 4. The priests sacrifice oxen to the gods. 6. Cyrus 
was the son or good parents. 0 Tlio ungrateful dishonour 
tlieir parents, 7. My son, obey your x’arunts. 8. Tele- 
maelius was the son of Ulysses. 9. Be willing to honour 
your parents before everything. 10. The idle tales of old 
1 women wear away (weary) the ears. 11. You rule gloriously, 

O king. 12. Old women are very talkative. 13. Shepherds 
drive tho flock or cattle to pasture. 14. Homer likens tho 
eycs.of Juno to those or nn ox. Id. rntroclns was tho friend 

of Aelilllcs. Id, We admire Cyrus, the king of the Persians, 

because of Ids virtue as well as his wisdom. 

Ex. 40.— 1. Al dycAai ciroerat Tip repel. 2. 'O ajef c^cl 
.cnpe'Anar roe iroAiror. 3 Ta lira TeipeTai Aijpi lev ypafir. 

4. *11 ypavc ion’iroAvAoyov. 6. *0 iroipbr ayti Tt]l- d-ycAijr r&v 

pouv irpes Tijr udAir. 0. Boev Won-at voiv GeoTt iiro rev iepe'ur. 

7. Oi yoreiv erepyoiTat viro tov Teerur, S. ’AyaGoe ion iroipeVov 

ixeir iiupe'Aeiar rwr dyeAwr. _ 

Ex. 41. — 1. Homer sings of many heroes. 2. Wo admire (h.’ 
valour of tlio heroes. 3. The slaves lead a sad life. 4. The 

garden of 'the uncle is fine. 5. O eliild, be desirous of modesty. 

G. Modesty follows good men. 7. Wo admire Lysias for his 
- persiinsivcness and grace. S. Reverence is implied ill modesty. 
9. Do not look at the ftice of Gorgon. ID. O Echo, often thou 
deccivest men. 11. All men aim at prosperity. 12. It is be- 
coming for n child and a young man to be modest. 13. Clio and 
Erato are muses. 

EX. 42. — 1. 'Opiipor ?S« 'AxtAAu Tdr.ijpua. 2 'AxiAAeuv d 
ijput qSerat vird ’Opppov, 3. *11 aperi) tow ppiedv ion Oav/tamp. 
4, ©avpdfoper vijv aptryv rwr yjptitwv. 5. Tolt SponnVicrri pin 
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Avmjpor. 0. Tlarpui ftrn jnjiro; jcoAo*. 7. ITat*ra xmpovcn "HI 
cvccrroT. 8. ©av/j.a£e, u rat, /zcto ri }* otSovy t 4 irpoy/xarn twi* 
ayaOwi*. 0. 'Ilxot jtoAAoicw ^rtv6o/ic0a. •• 

Es. 49. — 1. Women rejoice in ornament.. 2. Tlio Greeks 
worship Zeus, nml lweidon, ami Apollo, ami other gods, 

3. Modesty becomes women. 4. The dogs guard the houso. 
5. Tlie pilot directs 1 lie ship. fi. TJiC diopplngs or water 
make the rock hollow. 7. It Is a wmimu's duty to watch 
her home. 8. It In the part orn gntnl wire to keep house. 
9. Tho dice or Jove always throw luckily. 10. Dogs nlTonl 
men aid mul pleasure- 11. Tltc evidence of witnesses is often 
unreliable. 22. Carry, my child, the key of the chest 13. 
O Zeus, receive the prayers of the nnrortuimtc man. 14. 
Castor nml Pollux were the saviours of ships. 15. Silence 
brings honour to every woman. Id. The ./Ethiopians haw 
dark hair. 27. Lady, keep safe your house, 18. W< k enmb our 
hair with n comb. 19. jgftiiis keeps the keys or Hades. 

■yvmiKtor ^vAdrrirti' riji* oitfiai*. * 3. 4*«povtn k\uk ttjs o<<riac. 

4. KAetjer oiKiar ^ipovTat rp pijTpu 5. Tatr WGijieioic 

V°i' jtdAAiu i^rs. 0. Alt tJpw iroAAol j*t». 7. Oi 

avattvinavair c* tov i'SdTOc. 8. ‘O Ki'/JfpnjTT]* iOvvet rijr mur. 
9. ’ll lfiOv tfiircTai i*-b roD jw/Jfpnj7o», 30. 2£c/l«? A to «t» 


Ex. 45. — 1. To drink much wine i< an evil. 2. Kings haw 
large revenues. 3. In KgypL is nbiindnncc of corn. 4. Tim 
Msa is great. 5. Cnr.sim luui great wcallli. 0. From a slight 
joy often arises great niiguish. 7. To gentle words we yield 
with pleasure. 8. The great gifts of furtunr bring terror. !». 
The tempers of many iiivit arc gentle. 10 Toil is a great aid to 
virtue. II. Children love gentle fathers nml gentle mothers. 
32.* Keep lip an arqUAlhtnuce (have Intercourse) tvith gentle* 
hearted men. 13. Hie women are gentle 14. The majority 
of mankind call Alexander, King of Macedoiila, Gioat. 

JSX. 40.— 1. ’Atk'xou troAAou olroti. 2. Ol tfouroi \nipovtri 
troAAw ou-tp. 3. II oAu? oiror flMtrrti rove nrOptinow. 4. Toif 
/lacriAevrrit' riai jiryaAat trpwroJoi. f>. ’ll frpocroSo? 7u»l‘ /faaiAcW 
ierri firyaAi). 0. Aiyimor c\«i troAve after. 7. lIoAAofc tan 
woAuc irAourac, oAtyoc Si eovt. 5 'OptytoOe rtpaiuv t iOiwv. £>. 
Ta <0i\ twi* YVi'aocwi* ion rpn ia. 1(1. KaAAof «ctt1 itpaiat 
*0ttn, 31. ’AAr ffti-fpor, b twi* Mareooitoi* JlaaiAn-v, roAAaci* 
#“V»f Tpocrayoprurrai. 


SKETCHING FROM NATURE.— II. 

[CorHiiiiciI /ram 20.J 
POINT OF SIGHT. 

It is not a difficult matter to determine precisrlg 
where tlie point of night is lo bo found. If tho 
pupil will do as we recommended in the last lesson 
— that is, hold his pencil between his eye and one 
of tlie upper retiring lines, say the eaves, so that 
tlie line of the eaves shall coincide with, or bo 
made apparently to lie upon tlie length of the 
pencil, and when thus placed, carry his eye down- 
wards along tho pencil until it comes to the line 
of sight — he will find the pencil directed to the 
point opposite tlie eye. This can be proved by 
placing the pencil upon another line which is 
parallel to the eaves, say tho foundation lino of tho 
■wall ; tlie pencil thus jilaccd will point in the same 


direction, and it would do the same if it be made ■ 
to coincide with thc-tops of tho doors, or with .any 
other lines that may be parallel with them. There 
is another way of proving thnt the point of sight is 
tho vanishing point for linos going off at a right 
angle with our position: if- wo hold out our arm 
horizontally, and place it in a parallel position with 
the retiring side of the street, we* shall find we are 
pointing lo the point of sight. Let tho pupil try 
this, which he can do in a room if he plnces him- 
self in such a position, thnt on looking, before him 
tlie direction of sight shall be parallel to the sides 
of tlie mom on tho right hand and tho left. 
lVc shall have to refer to this again when we 
place ourselves before a subject in which there is 
a building having an angle towards ns, and not er. 
tide. 

Tho first line that the pupil must mark in (we 
do not advise him to draw any lines until he 
lias first determined the planes or all the principal 
ones) will he tlie one nearest the rs. Let this he 
the course of procedure in all eases, that is, when 
arranging the positions of the lines he must begin- 
from the point of sight, nml as lie passes on, if 
to the right, mark tlie place for each line which 
crosses tlie line of sight ns ho epmes to it, then 
lake up those lines on tlie loft, commencing from 
the rs, and treat, them in the same wny j then lie 
must determine the heights of the porpcndlculnr 
lines drawn through these points of position. lie 
must exorcise his judgment in this matter by file 
comparison of widths and heights in the original. 

OBJECTS WITH Jin TIRING SIDES. ETC. 

The instructions we gave in the last lesson re- 
ferred to the treatment of a subject when placed in 
a parallel position with ourselves, or with tlie pie- 
lure plane; we then endeavoured to show that we 
must bn guided by tlie rules of parallel perspective 
when intending to draw an object in tliis position. 
It will be unnecessary to say more upon this sub- 
ject, beyond recommending our pupils to turn back 
lo lessons in Drawing, No. II., Yol. I., page TO. 
The remarks we there made, in conjunction with 
all that we have recently explained, will, we have 
no doubt, make the profess sufiicicntly clear to the 
student. 

Having given these directions, we will 110 V 
supirasc ourselves to ho plnccd before a subject. 
haring an angle presented to ns; in other words, 
all its sides retiring. In this ease wo must, lie 
guided solely by tho tuIcs of angular perspective. 
Here, once more we advise our pupils to refer to 
the instructions upon Angular Perspective in 
lessons in Drawing, No. II., Yol. I.J page 70. ■ 

After this there will be no difficulty in under- 
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standing that a building in parallel perspective can 
have but. one position ; whilst one in angular per- 
spective may linvc many, according to tlie angle of 
inclination tlie side of the building may form with 
flic picture plane or witli our position. Now, before 
we begin to make our drnwiugor tlie subject, wo are 
supposed to liavo before us, wo must direct tlie atten- 
tion of our pnpils to a few remarks respecting tlie 
'relation there exists between tlie object itself and tlie 
picture they are about to make of it. IVc undertake 
this, with the hope that it will give them a clear idea 
of what we mean by the expression just used, “our 
position,” as it is so essentially necessary to under- 
stand this term in connection with angular per- 
spective. In considering this there is one con- 
dition which wc doubt not will bo admitted by 
all — that the outline of a subject, let it be composed 
of houses, trees, or anything else, ought to be so 
correct in the drawing tiint if wo held tlie paper up 
before us, between the objects and the eve (sup- 
posing the paper to be transparent), we slionld iind 
that eacli line in the drawing would coincide witli 
tlie corresponding line of the object drawn. To do 
this exactly, or even to make an approximation to 
it, would indeed prove the nbility of the draughts- 
man to .he very groat ; and although to some of 
our pupils 'this view of the question mny seem 
somewhat strange, yet a little consideration will 
quickly put aside nil doubts that mny arise as to 
tlie reasonableness of it ; nnd if flic meaning it- 
convoys be rightly understood, we shall have got 
over half the difficulty in comprehending the 
meaning of tlie term “ our position.” 

When wc are drawing any subject from nat lire, 
wc are supposed to be standing on an imaginary 
" line which goes off directly on our right hand and 
on onr left, and therefore neither advances nor 
retreads in its direction. Having thus placed our- 
selves/ wc mn«=t. look directly before us; conse- 
quently, the way we are looking, which wc will 
call the direction of sight, will form right angles 
with this imaginary line upon which wc are sup- 
posed to stand. JVoir this imaginary line indicates 
our position, and if wc were engaged in tracing a. 
landscape from nature upon a piece of glass (which 
• would be tlie picture plane), that glass or picture 
would necessarily be placed parallel io this imagi- 
nary line that marls our position: therefore what- 
ever line in nature is found to be perpendicular to 
the picture plane would he perpendicular to the 
line of position also; and similarly, any line of the 
object which formed an angle witli tlie ono would 
in like manner form an angle with the other. It ' 
will he seen how the picture plane is situated with 
regard to the eye, E. It is parallel with our posi- 
tion when wc stand before it and look directly 


towards it, and when a line from tlie eye E to the 
surface of the picture will form right angles with 
the picture plane, ns the line e rs with hl. Well r 
then, admitting this to be tlie case, wo can under- 
stand (hat if a line in the object is so placed that 
each end is equidistant from the picture plane- 
(that is, parallel with it), we have nothing more to- 
do than draw it across tlie paper ; it has no vanish- 
ing point ; blit, when tlie line lias one end nearer to. 
tlie eye than tlie other, it then retires and is at am 
angle hath with our position and the picture plane. - 
all lines similar to 'this mutt hare their vanishing 

After tlie above remarks, we now come to the 
object of the present lesson, namely to give some 
general directions to our pupils liom they arc to pro- 
ceed when they are drawiny retiring lines from- 

The rule in Geometrical Perspective for linding a 
vanishing point is, "Draw a line from tlie stntioir 
paint parallel to the ground plan as far as the 
picture plane.” 'When drawing from nature, oiir 
practice must be founded upon this Tcgulntiom 
when wo desire to determine the vanishing points 
for tlie retiring lines of buildings or other regular 
objects at whatever angle they mny npponr before- 
us ; all of which can very easily he done without 
the necessity of making a plan of tlie subject, even 
were that possible. Wc recommend tlie practice 
of a few very simple problems in Geometrical Per- 
spective ; for we can testify how much this brands 
of art. prepares the mind of the student of nature 
to perceive facts which might otherwise be lost to- 
him. It gives him confidence in placing his lines,, 
and the proportions of the whole and parts or 
objects, so that when a doubt arises lie lias a. 
means at hand to dispel it ; therefore wc urge 
those of our pupils whose only desire is to draw 
from nature without having any intention to pursue 
nny branch of art in which geometrical drawing is 
indispensable, not to neglect tlie advantages a. 
.little geometrical knowledge affords, as we know 
from long experience how it imparts a readiness 
nnd certainty in drawing lines which ill thou- 
sands of hands would run wild without its- 
guidnneo. Upon the same principle wc should, in 
Geometrical Perspective, •• draw a lino from the 
station point parallel witli the ground plim ” : so in- 
like manner tlie student, when standing before his 
subject, should hold up his arm horizontally nnd 
imrallcl with tho retiring side of the building he is- 
nbout to draw ; and if lie then looks in tho direction- 
of his arm, lie will find he is pointing to the vanish- 
ing point, which probably mny be marked by some- 
conspicuous object in the distnnee, perhaps a par- 
ticular tree or cottage, which he must fix as a 
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vanishing: point. He" must then hold up his pencil, 
at arm’s length, anti horizontally between his eye 
and the building, and measure its length on the 
pencil, then sec how ninny oUlicse lengths will he 
repeated between the end of the building and the 
object which liaJ been previously marked as the 
vanishing ‘point. IV c will suppose it is repeated 
twice: he mast then commence by drawing the 
horizontal line, mid then decide upon the size of 
the building, or the spaco he intends to occupy in 


of the porch. .The ridge of the root and all lines. • 
.parallel with it would retire in the other direction, 
bu'l being at a very small angle with the picture- ■ 
plane pr with our position, tlihy would meet the 
horizontal line at some distance out ' of the picture, 
so Unit it wonld-be impossible to place the vanish- 
ing point within the paper; therefore we must 
' hold up the pencil .horizontally between the cyo.’ 
and the roof, like the line h c, by which we ascer- 
tain the proportion of the inclination. 



his drawing : say from r to h (Fig. 3). Repeat that 
space twice on the tit, first to c and then to e, 
which will be the Vanishing point Tor all the 
parallel and horizontal retiring lines upon that side 
of the building. The same practice must lie ob- 
served for the retiring end of the building: the 
arm must ho extended in a parallel direction to ii, 
the point fixed upon, and (lie building measured on 
the pencil ns before, and the distance repeated 
till it readies the object the arm painted ni. (•*<•<• 
'Fig. B, where it is repented once mid u half, first at 
d and the half at /. the object pointed at.) If we 
place ourselves farther away from- the bnilding, its 
measured length would be repeated oftonor to reach 
the VP. For an explanation of thi* see the remarks 
upon Fig. lessons in Drawing, Vol. I., page 
222. Another method, or substitute for holding out 
the arm to find the \T. is lo place the pencil or n 
long ruler between the eye and upon or coinciding 
with tlie retiring line-. Those lines which are 
above, tlie eye or m, will incline doirntrnnl t. those 
below the eye will incline vptrards, all merlin;/ at 
the name vanishing paint. (See lessons in Draw- 
ing, No. II., Yol. 1., page 70, explanation of the 
IT.) Suppose we are about- to draw the church 
(Fig. -1). A" we are obliged to sit near to it, we 
arc compelled to make tlie point of sight at a in 
order to bring the whole snbjcct within the angle 
of vision. (1(1°. mid consequently make it. a case of 
angular perspective If we could have snt further 
away from it. we might have made it a case of 
parallel perspective, and have fixed the point of 
sight at the VP of tlie end of thc'biiildinp. Under 
tlie present circumstances, if we hold ont'tlic ann 
parallel to the end of tlie bnilding, wc shall be 
pointing to the tree ns tlie VP; tli is would bo the 
vanishing point also for the parallel retiring lines 


It is a very difficult task to give a written ex- 
planation of all that is to be observed when draw- 
ing from nature. The broad practical rules we 
have laid down we know to be simple ia themselves, 
and we have endeavoured to make our explanations 1 
equally so, hoping very few of our pupils will fail 
to understand them, as we have written under a 
supposition tluil tlie problems in Geometrical Per- 
spective in these pages have been studied, because 
through a knowledge of them many and great diffi- 
culties will he rendered easy and our explanations 
intelligible. If the eye only is to be 'depended 
u|mu. as some maintain, what need is t here for any 
assistance at nil, either from written instructions 
or from the lips of a master.’ As wc have said 
before, there is not a line in nature but is subject 
to some special rule for its representation: and- 
unless the rale lias lioen the gniile for placing it. 
without fall that rule will became its judge to 
condemn it. 

Wo must now say something upon the theory, 
and offer our pupils some advice upon tlie course 
they must puisne aniongsr tlie difficulties they . 
will find in tlie principles and application or 
the art. The rules we have given will help them 
over grammatical difficulties and assist them in 
the work of construction, and for these reasons 
tlicv cannot be dispensed with ; but they are in- 
capable of giving those charms to a picture which 
it is tlie province or theory to impart, founded, upon 
a right feeling for the beauties and effects of nature- 
Our pupils have now at their command a sufficient 
supply of geometrical information, as well ns direc- 
tions whore to find it in those pages, and of which 
wc hope and trust they will make a good use: it 
will prove to bo tlie best and most solid foundation 
whereupon to build oilier principles to be derived 




FRENCH. — XXXII.' 

[Continual from p. 25.] 

.The Ikdefisite Pboxotts Ok ( continued ). 

If the word on denotes definitely a female, the 


•The reib ancl the other parts of speech have 
already been dealt with at such length that it is 
unnecessary that, we should devote further space 
to them.. IVere we to ask you to occupy yourselves 
once more with them, we could merely repeat what 
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The construction of the affirmative sentence -is 
its simple in French as it is in English. The fol- 
lowing is the arrangement of the words: — 


. - 1. Subject. 2. Attribute. 

la nrari'li.nat anglais 

. The merrfimil Jingthli 

ZjG fill (la votro ami 

The soi; of your friend 

la innvtcan ilo’fer 

The hammer of inn 


When the attribute of the subject is placed in 
apposition to the verb, tho construction is the same 
. in the two languages : — 


When the verb is -in a compound tense, many 
adverbs are placed between the auxiliary and the 
participle : — ' 

1. Silly. 2. Auxiliary. S. Ada. 4. Participle. 
Xons avoiis uonvont In, 

II'* hare cjlcn rant. , 

Long adverbs of manner ending in -went, other 
long adverbs, and tho adverbs of time and place, 
domain, ftier, ioi, lit, are not placed 
between the auxiliary and the participle : — 

Nona nvons ecrit nujotmVhnl. JI'c have written today. 


See' them. | S ] teak to them. 

When two personal, pronouns are used as objects 


Should, howeveT, the indirect and the direct ob- 
jects bo in the third person, the indirect is placed 
after the direct : — 


In' the imperative used affirmatively, the direct 
object always precedes the indirect : — 


‘ The pronoun representing a noun in an oblique -. 
case generally preceded in English by a preposi- 
tion other than to is .in French placed after the 
verb: — 

.l.,St<y. 2. Vert. _ \ 8. Jllrtlr. 06j. • 


To render a sentence negative, no is placed im- 
mediately before the verb, and pas, jamais, rien, 
etc., after it : — 

1. SkIjJ. • 2. Hey. 3. Pert. • 4. Keg. 


When the verb is in a compound tense, the first 
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■ Note. — The c or the pronouns ,/e, me, 1c, and ca 
is elided only when they precede their verb. 

. i is only elided in si corning- before il, he; ils, 
the ;/. ' 

, Although the words on:e, bnzirmc, oiti, auate, 
yatagan, yard, yacht, yoga, yolc, yucca commence 
with a vowel, the article is not' elided before 

This brings to an end our detailed study of the 
French language. There are still many difficulties 
for you to overcome. In order to render your task 
an easier one, we shall now set before you a list of 
idioms and help to remove one great stumbling- 
block from your path by giving you a full list of 
words which resemble one another in spelling or 
pronunciation, hut differ in meaning. Hut first, we 
ninsl remind you that the French and English lan- 
guages have an important element in common, and 
tlmt there is a Mrikinc analogy between a large 
number of English and French words. 

Analog*- between English and Kinston 
Words. 

Most words ending fit -at. -re, -dc, -ge, -le, -nr, 
•ant. -cut. -ion, are the same in both languages:— 
•al Mineral, griiml, animal, prlnrlpat, litL-il. 

-do I’nraili', sr.ide, nnitmsroilr, inrrirliir, pri-liulr. 

-go (Snw-Jgp, pnc-. Vifillpe, orange, deluge. 

-lC Docile, rapablr, tnMe, pnnililc, fort Ur, ridicule, 
•ne . Poi’tnne, mine, scene, famine, nmcliinr, lirroinc. 
•ant Duniiant, vigilant, rnnstnnl, Instant, arrogant. 

■ -out Present, content, ncrnlcnl, presldml, resident. 

. -Ion Question, frariion, legem. pension. religion. 


idioms peculiar to French, arc very numerous in 
that language. We have already in the first part of 
these lessons presented a considerable number of 
sucb expressions, and will here give a somewhat 
extended list of those not placed in the examples 
and exercises. In proverbial sayings, we have en- 
deavoured to give the equivalent English phrase. 
We would advise the student to analyse carefully 
the following idiomatic sentences, nnd particularly 
those which do not admit of a liteial or near trans- 
lation. Idioms nnd proverbial phrases give a great 
insight into the character nnd customs of a nation, 
and their analysis is often of great assistance in 
the acquisition of a language. 

The following list cannot of course be committed 
to memory. A few idioms only should bo learnt, 
every day, anil if tlie student be wise, he will 
practise turning them from English back into 
French, ns well as from French into Engli-h 

O’ piano n'r-t iicsd'orroril Tbii plan* ti out vf tour. 

Ananias! retie nlMlrv a ram- suite that h n'ht'-i tiM/i'iWs. 

Nous Mutinies d'nrcnrd -nr ce ll’r ngre- upon that pilot. 

Quel age domicrtar.vmi* A ret JM'r aftt ire.iiM j»u (ate IM 
lioniuio? wt fin In I* > 

O-la fera Men men ntr.il re. Tim! fill mil mr erorilu. 
Allans ail fait. h I in mute In the joint, 

incttcz ma patience a J'nn crtntisl iny yatlnter. 

1111 The y nre Mh 0/ the smile i,iii|rf. 
l'nn f'hrnifi UK Mane rryiir'- 

fst IM men niimhve. the thing U 
lint to ivrif gtfautl. 
nl l'BS nre j ml fo uour jirl shift. 

ill lies I lent Hint man? nltle tip vj up 




il la Is 
Kntre n 




Most words ending in -ary, -ory, -yy, -vcy, -ty, 
-aus, -or, -our. -!ne, -ire, become French by changing 
•ary Into -alrc Nerwialrv, luilitalie. 

-ory .. -olro Memoir, shtln*, vlclolir. 

•By .■ -file lWigtr, grolngip, i-nigir. 

-ncy ., -noc Oleiiienrc,iUrence,e'teollinee,c<m<tanre. 
-ty ,. -t<5 Clmnle, ImiiiIc, ilivinlte. 

-or, -our ,. -cur Camlonr, anlenr. aeleur. alaetenr. 

•Inc .. -In Masculln, feimnin, eiandeiliu. 

-lvo ,. -IT Acltf, pasdf, massif. 

English feminine names ending in a finish in 
French in c : Sophia, Sophie. 

If you master the above rules, yon will start at 
onco with a bj no means contemptible vocabulary. 

&OTIL — Students should not nssmnc thnt be- 
cause some French words nre more or less similar 
in spelling to nine English words, they are also 
similar in signification. This is far from being al- 
ways the case. 

Gallicisms or Idiomatic Phrases. 

The greatest barriers which separate one lan- 
guage from another arc its idioms. Gallicisms, or 
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thorn when in doubt. If, when he has read a 
portion of the list, he will cover np the English 
column, he will find it easy to test his knowledge. 





'£ 


FRENCH. 



Madame do Stael (17GG-1S17) was a daughter o£ 
Keeker, popular minister of fmnneo to Louis XVI. 

Brought up in one of the most brilliant circles in 

Baris, she early showed her genius, and in 17G8 
published a comedy, Sophia, and two tragedies, 
Lady Jane Grey and Monimorcnzy. 

In 1786, she’ was married to the Baron de Stacl- 
' Holstein, Swedish ambassador to the French Court. 
Although she upheld principles of liberty, she was 
-strongly opposed to the violent policy of Robes- 
pierre, .and, at. the risk of ‘her life, published a 


“ Defence of the Queen.” She objected to Napo- 
leon’s tyranny, and by him was driven into exile. 

‘ To her exile we owe the two best works she ever 
produced, “ Corinne,” a novel, and “ L’Allemagne," 
a brilliant picture of German literature. • After the 
.battle of Waterloo Madamo de Stael again appeared 
■ in Paris, and was favourably received by the King. 

Besides the works already named, Madame do 
Stael wrote “ Delpliine,” a novel, “ Considerations on 

the French Revolution,” “ Ten Years of Exile," etc. 

Une Society de Province. 

La naissance, le manage ct la mort-composaient 
toutc l’histoire de notre socifitG, et ces trois Gvene- 
ments diffemient lit moins qu’ailleurs. ReprGsentez- 
vons ce quo c’Ctnit pour une Italienne conimc moi, 
quo d’etre assise autour d’une table it Abe plusieurs 
heurcs par jour aprfes diner avee la society de ma 
bclle-mbre. Ellc etait composGe de sept femmes, 
les plus graves do la province ; deux d’entre elies 
Gtaient Ids demoiselles, de cinquantc ans, timides 
comma it quinze, mais benuooup moins gaics qu’A 
cet :ige. Une femme disait A l’autro : “ Ma chere, 
oroyez-vous quo l’eau soit nssez bouillante pour la 
jeter sur le tliG 1 ” “Ma clibre,” rbpondait 1’autre, 

“ je crois quo ce sernit trop tot, car ees messieurs ne„ 
sont pas encore prGts A venir.” “ Resteront-iis long- 
temps A table aujourd’hui 7 ” disait la troisibme; 
“ qu'en croyez-vous, ma chbrel” “Jenesais pas” 
repondnit la quatrieme ; " il me semble quo Election 
du Parlemcnt doitavoir lieu la semainc prochaine,‘et 
il se pourrait qn’ils restassent pour s’en entretenir." 
“Non,” roprenait la cinquibme, “ je crois plutot qu’ils 
parlcnt de ccttc chasse au renard qui les a tant 
ocoupus la semnine passee.'et qui doit recommenccr 
lundi proobain ; je crois cependant que le diner 
sera biontot fini." “Ah l je ne l’cspbre guere,” disait 
la sixibmo on soupirnnt, et le silence recommenijait. 

' J’avais Ctfi dans les convents d’ltalie ; ils me parais- 
saient plcins de vie A c6te de ce cercle, et je ne 
savais qu’y devenir. 

Tons les quarts d'heure il s’blevait une voix qui 

faisait la question la plus insipide pour obtenir la 

rfiponsa la plus froide ; et l’onnui soulovb retombait 
avee un nouveau poids sur- ces femmes, que l'on 
aiirait pu croire mallieureuscs, si l’habitudc prise des 
• l'enfarice n'apprenait pas A tout supporter. Enfin 
les messieurs revenaient, et ce moment si attendu 
n’apportalt pas un grand ohnngement dans la 
manibre d'etre des femmes : les hommes con- 
tinuaient leur conversation auprbs de la clieminee ; 

" les femmes restaient dans le fond de la chambre, 

distribuaient les tasses de tli6 ; et quand l'hcure du 
’ depart 'arrivait, clles s’en allaient avee leurs fpoux, 

- prutes A rccommencer le lendemain une vie oui no 
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IS 

diffurait <le colic <lc la vcille quo par la dale do 
l’ahnanach ot par la trace d«s annees. qnt venait 
on fin s'iinpritner Mir le visage do ces femmes coinmc 
si dies cnsicnt vuen pendant ce lemjis. 


APPLIED iLEGH A.NICS. — III. 

IConlinvctl fron p. SI.J 

ttouk on cxEBcr— utr ok work— perpetual 
MOTION— EFFICIENCY OF A MA'CIUXE— NUMERI- 
CAL CALCULATIONS Or WORK, ETC. 

We have seen something of the connection which 
exists between the friction of a machine ancl the load 
on the machine, and we have found that friction 
increases ns the load increases, that friction always 
acts against motion helping the weaker force/and 
that the greater useful effect we produce by means 
of a machine, the greater nasttf ul effect does friction 
also produce. Before, however, we can dedneeany lair 
as to the way in which the “ efficiency ” of a machine 
varies, it will be necessary to study the action of the 
machine from the point of view of trorh or energy. ' 
, WORK, ENERGY, ETC. 

A force is said to do work when it is .exerted 
through a certain .distance in its own direction. 
It the force is measured in pounds— the force of 
one pound being taken 'to menn the pull of the 
earth on that mass which we call one pound weight 
when the mass is situated at the sea-level at Green- 
wich— imd the distance through which the force 
acts is measured in feet, the product of the two 
will give the work done by the force in foot-pounds. 
In other words, the British engineer’s unit of work 
is the amount of work necessary to raise one pound 
weight one foot high in London. 

It is usual to speak of work being done when -an 
opposing force or resistance is overcome, but work 
may also be done in altering a body’s rate of motion, 
the resistance in that case being of a different 
kind, and due to what is sometimes called the 
body's inertia. 

Jlnergy is the capability of doing work. Any 
agent which can do work is said to be possessed 
of energy. It is well, in studying Mechanics, to 
baso our reasoning, as far as possible, on .the ele- 
mentary conception of nark, ns almost all students 
have, or can soon grasp, this idea, and upon it can 
be built most of the laws of mechanics. ' 

Nature snpplies us with almost unlimited stores 
of energy. The moving air or wind, the groat stores 
of coal, the water in onr rivers and streams, and 
even the tides may all be utilised, and form stores 

of energy 11 for the use and convenience of man.’’ 

It is true that in utilising these stores of energy 
there is always considerable waste, and in no case 


is this truer than in utilising our stores of coal. 
lYhcn we think that 1 lb. of coal gives out cttcrgy 
equivnlent to about 11,000.000 foot-pounds of work 
in burning, and that if 2 lb. of this coal are liurnt- 
in the fnrnaco of a very good steam-engine for one 
hour, the engine will not give out more than 
33,000 x liO = 1,980,000 foot-pounds of work — 
about -j’jth of the energy in the coal — we begin to 
have some doubts as 1o whether our legacy of 
energy in this shape may not in time be squandered. 

It must not be thought that the difference of 
the amounts of energy supplied to and given out by 
the engine is destroyed, or disappears altogether. 
It merely takes .another form in which it is less 
useful to us, hence we speak of it ns being n-asted. 
Energy can neither he created nor destroyed by any 
proccss with which man is acquainted, but it docs 
tend to take what is called a lower or less useful 
form. A body at a certain height possesses a store 
of energy in the form of potential energy ; it is one 
of the higher forms of energy, and is readily con- 
verted into useful effect. For instance, it would 
be easy to tie a rope to a stone' on a hill-side, pass 
tho rope over a pulley, and let it turn a machine by 
its descent. Also the form of energy possessed by 
amoving body, 'which we call hinetie energy, rimy 
be converted into useful effect without nny great 
waste, as when the fly-wheel of a steam-engine 
continues the motion of the engine nftcr the stenm 
is shut off. A body wliicli etui give out heat, also 
possesses energy, but it is in a lower or less useful 
form. Thus the pound of coal possesses an immense 
store of energy, but we have /to burn it in the 
furnace of an engine,, and make use of a great deal 
of complicated mechanism in order to get oven a 
small. fraction of it converted into tho useful form 
of mechanical work. 

There is always this tendency for energy to run 
down into tho lower or less useful form of heat. 
When the parts of a machine ruh together, friction 
occuts and heat is produced, part of the energy 
supplied to the machine making its appearance in 
this form. Bat tho. total amount of energy can 
neither be increased nor diminished ; this is known 
as tho principle of tho Conservation of Energy. 

The sciences of electricity and magnetism reveal 
to us the existence of other forms of molecular 
energy, but the law is still true, that for every 
foot-pound of energy which makes its appearance 
in one form, one foot-pound in some other form must 
have disappeared. It is easy to see from this how 
futile are the efforts which have boon made to 
construct a •* perpetual motion.” It is impossible 
to construct a machine which will .offer absolutely 
no resistance to motion, nnd wherever such resist- 
ance is met with, energy is spent in overcoming it ; 
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" T. The difference of two numbers is 6 ; and if 4T Ik added to * 
twice the square of tlio.lcss, It will he equal to the square of 
- tile greater. What are tho numbers? 










ALGEBRA. 


duplicate, triplicate, quadruplicate, etc., according 
to the number of multiplications. 

A ratio compounded of tiro equal ratios, that is, 
the square of the simple ratio, is called a duplicate 
ratio. 

One compounded of three, that is, the cube of the 
Simple ratio, is called a triplicate ratio, etc. 

In a similar manner the ratio of the square roots 
of two quantities is called n subduplicate ratio; 
that of the cube roots a subtriplicate ratio, etc. 

Thus, the simple ratio of a to b is a : b. 

The duplicate ratio of a t'o b is a" : b-. 

The triplicate ratio of a to b is a 3 : Id. 

The sitbduplicate ratio of a- to 6 is •fa : <fb. 

The subtriplicate ratio of a- to & is 3 \'a : 3 \ / b, etc.- 

N.B.— The terms duplicate, triplicate, etc., must 
not bo confounded with double, triple, etc. 

■ The ratio of 6 to 2 is 6:2 = 3. 

Double this ratio, that is, twice the 


So also, the ratio of the difference of tlio ante- ' 
cedents to the difference of tho consequents is the 
same. That, is, 

20 — 12 : 5 — 3::12:3 = 20:fi, - 

or 50 — 12 _ 12 _ 20 _ ^ 

If in several couplets the ratios are equal, the sum • 
of all the antecedents has the same ratio to the sum 
of ail the consequents, irhieli any one of the ante- 
cedents has to its consequent. 


Triple the ratio, i.e ., three times the 
ratio, is . 18 : 2 = 0. 

. The duplicate ratio, i.e., the square 

of the ratio, is G s j 2== 0. 

The triplicate ratio, i.e., the cube 
• of the ratio, is G 3 : 2 3 = 27. 

2G3. That quantities may have a ratio to each 
other, it is necessary that they should be so far of 
the same nature, that one can properly be said to 
be either equal to, or greater, or less than the 
other. Thus a foot has a ratio to an inch, for one 
is twelve times as great os the other. • 

261. From the mode of expressing geometrical 
ratios in the form of a fraction, it is obvious that 
the ratio of two quantities is the same ns the value 
of a fraction whose numerator and denominator arc 
equal to the antecedent and consequent of the 
given ratio. Hence, 

To multiply of divide both the antecedent and con- 
sequent by the same quantity, docs not alter the ratio. 
To multiply or divide the antecedent alone by any 
quantity, multiplies or divides the ratio; to multiply 
the consequent alone, divides the ratio; and to divide 
: the consequent, multiplies the ratio. That is, multi- 
plying and dividing the antecedent or consequent 
lias the same offect on the ratio, ~as a similar opera- 


Exdkcise G7, ‘ 

1. Which is tlie greater, the ratio of 11 : 9, or that or « : SS ? - 

2. Which is the [greater, the ratio or a + 3 : Jo, or tliat of 
£a + 7:'ie? 

3. If the antecedent of a couplet he 05, and the ratio IS, wliat 
Is tho consequent? 

4. If tiro consequent ora couplet he T, and the ratio IS, what 
Is the antecedent: 

6. What ia the ratio compounded of the ratios or S ! 7, and 
2a : 5b, sad 7x+ 1 : 3;/ - 27 

0. What Is the ratio compounded of * + y : !>, and x-y.a+b, 
and o + 6 : lit 

7. If tile ratios of Sr + 7 : 2r — S, and x + 2 : Jx + 3 he com- 
pounded, will they produco a ratio of greater inequality, or or 
less Inequality? 

5. What is tho ratio compounded of x + y:a, and x-yib, . 



PROPORTION. 

2G5. "When four quantities are related to one 
another in such n manner that tlie first divided by 
the second is equal to the third divided by the 
fourth — in other words, when the ratio of the first 
to the second is equal to the ratio of the third to 
the fourth, the four are said to be in direct pro- 
portion. From this definition it will he seen that 





greater proportion to his income than those of 
■ another. ■ But according to the definition which has " 
just been given, one proportion is neither greater 
' nor less than another. Bor equality does not admit 
of degrees. One ratio may be greater or less than 
' another. The'ratio of 12 : 2 is greater than that of 
, G : 2, arid less than that of 20 : 2. But these differ- 
ences are not applicable to proportion, .when the 
term is used in its technical sense. The loose signi- 
fication which is so frequently attached to .this word, 
may bo proper enough infamiliar language; for it is' 
sanctioned by general usage. But for scientific pur- 
poses, five' distinction between proportion and ratio 
should be clearly drawn and cautiously observed. . 

Proportion may be expressed .either by the com-, 
mon sign of equality, or by four points between the 
two couplets. 

Thus 

8 G = 4-- 2, or 8 --6 : : i- 21 are arithmetical 
d-b=e-d, ora-b : ic-dj proportions. 
And 

_ 12 : G = 8 : 4, or 12 : 6 : : 8 : 4 1 are geometrical 

a : b=d : h, or a-.b-.-d-. hi proportions. 

The latter is read, “the ratio of a to 6 equals the 
ratio 'of d to It;" or more concisely, “a is to V as 
' . d to A." 

The first and last terms are called the extremes, 
and the other two the means. Homologous terms 
are either the two antecedents or the two con- 
sequents. Analogous terms are the antecedent and 
-consequent of the same couplet. 

As the ratios are equal, it is manifestly im- 
material which of the two couplets is placed first. 

If a : b : : o : d, then c : d :: a :b. 


Thus, 4 : 2 : : £ : -J; that is, 4 is- to 2 reciprocally,' 
as 3 to G. Sometimes, also, the order of the terms . 
in one 'of the couplets is inverted, without writing 
them in the form of a fraction. 

Thus 4 : 2 : : 3 : 6 inversely.- In this case, the' 
first -term is to the second, as the fourth to the 
third; that is, the first divided. by the second is 
equnl to the fourth divided by the'third. 

1 When there is a scries of quantities, such that the 
ratios of the first to the second, of the second to the' 
third, of the third to the. fourth, etc., are all equal, 
the quantities are said to bo in continued proportion. 
The consequent of each preceding ratio is then the 
antecedent of the following one. 

N.B. — Continued propbrtion is also called pro- 
gression. 

In the preceding 'articles of this section, the 
general properties of ratio and proportion have 
been defined and illustrated: It now remains to 
consider the principles which are peculiar to each 
ldnd of proportion, and attend to their practical 
application in -the solution of problems. 


KEY TO EXERCISES. 
Exercise 82. 



Exercise G4. 


The number of terms in a proportion mnst he at 
least/owr, For the equality is between the ratios 
of tivo couplets; and each couplet mnst have an 
antecedent and a consequent. There may be a 
proportion, however, between three quantities ; for 
one of the quantities may be repeated, so as to form 
two terms. In this case the quantity repeated is 
called the middle term, or a mean proportional 
between the two other quantities, especially if the 
proportion is geometrical. 

Thus the numbers 8, 4, 2, are proportional. That 
is, 8 : 4 : : 4 : 2. Here 4 is both the consequent in 
the first couplet, and the antecedent in the last. 
It is therefore a mean proportional between 8 and 2. 

The last term is called a third proportional to the 
two other quantities. Thus 2 is a third proportional 

Inverse or reciprocal proportion is an equality - 
between a direct ratio and a reciprocal ratio. 
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I TALI A IT. — II. 

[Continual from p. 39, J 
THE SEMI-VOWELS [continued). 

First, the sharp sound of s may be said to be 
the ruling sound, because 'it is heard in the greater 
number of syllables and ■words. We shall in- 
variably mark it by the single letter s ; and wher- 
ever this is used, the reader will remember that 
it represents the sharp hissing sound 1 of the 
letter. It has always the sharp hissing sound in 
the beginning of a word before a vowel; as, for 
example, sale, pronounced sah-lai, salt ; sole, s6-lai, 
the sun ; scmprc, sem-prai, always subito, s66-bee- 
to, suddenly. It has 'also the sharp hissing sound 
•before the consonants e,f, p, q, and t as, for ex- 
ample, 'in sealtro, skiilil-tro, shrewd ; sforzo, sfor- 
tzo, compulsion ; crespo, krfij-spo, crisp ; pasqua, 
pah-skwah, Faster ; patio, piih-sto, a meal. It has 
. also the sharp and -hissing sound after the con- 
sonants l, n,and r, and we may say a pre-eminently 
hard and hissing sound in this case: as, for ex- 
~ ample, /also, fahl-so, false; corso, k6rr-so, course; 
. arso, dhrr-so, burnt ; forte, f6rr-sai, perhaps -,piansc, 
peeahn'-sal, he wept ; vinsc, vin-sai, he vanquished. 

Secondly; the milder sound of the s occurs gener- 
ally when it is placed between two vowels. As the 
nearest possible approach to it, we shall follow 
the practice of Walker’s English, pronouncing 
.dictionary, and mark it with as.- for example, 
arvlso, aliv-vfie-zo, opinion ; gvisa, gw6e-za, guise, 
manner; tesoro, tai-zd-ro, treasure; usura,- oo-zOo- 
rah, usury, etc. _ 

This rule is subject "to -several exceptions, the 
most important of which we must state here. 

Many Italian adjectives end in -oso and' -os®, and 
whenever before these terminations there is a vowel, 
the terminational s has the sharp hissing sound : 
as, for example, ;? Zoriosti, pronounced glo-ree6-so; 
. virtuoso, virr-too6-so, virtuous ; tortuoso , torr-too6- 
so, tortuous. , 


dis and mis, and before consonants the final s of 
these particles must always have the sharp hissing 
sound, even before the last-mentioned consonants : 
for example, disbandirc, pronounced dis-bahn-df e- 
rai, to banish ;.disd ire, dis-dSe-rai, to retract. 

When ss is between two vowels, it does not 
follow the rule of the single s, but must be sounded 
with a sharp hissing sound : as, for example, fosso, 
pronounced ffls-so, a ditoh, n canal ; 'rosso, rfis-so, 
red ; posso, p6s-so, I can. 

We have not ' yet spoken of the letter It is 
named in the alphabet aooa (pronounced ah’k-kah). 
According to its alphabetical sound, and because 
its two syllables are substantially one, only placed 
inversely, it might be classed as a semi- vowel ; but 
as it is only an auxiliary letter to modify the 
sounds ,of c and g, as we shall have occasion to 
explain fully hereafter, it is a mere soundless, 
written sign, not a letter. It also serves to distin- 
guish the words ho, I have, from o, or ; hat, thou 
hast, from, ai, dative plural of the article ; ha, he 
has, from a, the preposition “to ” ; and hanno, they 
have, from anno, the year. This distinction is, 
however, only for the eye, for in pronouncing the 
7t is quite mute; and some purists, headed by 
Metastasio, instead of an h, put the grave accent 
on those first four words. 

' The Italian has no aspirates, which essentially 
distinguishes it from the leading languages of 
Europe. Only in the middle, and at the end of 
some few interjections, a kind of aspiration is 
heard, which is only produced by the prolongation 
of the sound of the vowel, or of tfte transition of 
the voice from one vowel to another — principally, 
however, by a more emphatic emotion by which 
such interjections are thrown out : as, for example, 
ah! alii! deh! ahime! eh! oh! ehi! old! oldmc ! 
dok! 

" The letters K, W, X, and Y, important letters in 
English, do not occur in Italian. 
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inAl-zal 


imh-vai 

vdi-nah 

jiAi-mli 

rAh-nat 

iiec-tchai 


Ship. 

Vein. 

Negress. i 

Berenice, a ironu 
Tlion snppcsr. 




rah-zali 

sai-ko 

leu-sal 


Surrender!! (or towns). 

I lough. . ■ 

Thou gihlest. . 

Propel ty, victuals, iik 
A cheat, [ehamliso rot 

Durations. 


This is the plural of cosa, thing- (pronounced 
fc6-sah), one of those exceptional words where the 
s mnsfc be pronounced with a sharp hissing sound, 
though it is placed between two vowels. 

Italian. Pronounced, English. 

Formerly Sir, now Sire. 


Jjer-fah-ra 


Kemlerei 

Burden. 


Soft, flexible, supple. 


Cenamvio tclmi-iialun 


ali-loon-nD 

kjih-giHirr-ntt 

hoo-tirr-ro 


Satisfied, satiated, tired. 
Catullus, 
o We supped. 

Dilemma (logical). 

Enigma. [the chin. 

A blow with the list under 
I smoke (meat). 

Deceit. 

Yard (of a ship). 

The Furies. 


Attcrro 

JSutirro 

liicorro 


Concusso eon-kdos-so Moved, shaken, contrite. 
THE DIPHTHONGS. 

We have now to speak of the diphthongs ; but. 
before entering into details we may remark that 
these letters differ materially from the English, 


inasmuch as the two vowels, forming a diphthong 
do not entirely merge into one sound, but are in 
Italian more or less distinctly heard, though only 
pronounced by. ono opening of the mouth, and with ■ 
one emission of the air or voice, which gives them 
the value of one sound. This broad and general 
characteristic, however, prevails among all Italian 
diphtliongs, that there must be a ruling sound, 
requiring a greater stress of the voice and more 
"distinctness of utterance, which ruling sound is at 
' one time on the first, at ‘another on the second of 
the two vowels. In those diphthongs where the 
second of the two .vowels is the ruling sound, the 
voice glides more rapidly from the first vowel to , 
the second, and is, as it were, absorbed by it. The 
second is on that account heard with greater dis- 
tinctness, and such diphthongs present more of a 
united' sound ; while in" those diphthongs where 
the' first of the two vowels is the ruling sound, the 
second is somewhat more distinctly heard than the. 
first vowel of those diphthongs which approach to 
a united sound, though ' shortly and quickly trailed" 
along, as it were, by the first. 

The second kind or class may bo termed, on this 
account, the separated- diphtliongs, the first class 
the united diphthongs— though we must caution 
the reader not to understand these words in their 
strictly literal sense; because, as stated before, in' 
all Italian diphthongs' the two vowels, are more or 
less distinctly heard. .' 

United diphthongs! are,- for example ’ ' 

• ia) as-fn fia-to (feeftlf-to), breath; hiada (beeuli- 
• dah), com ; piano (pcetih-no), even, slow. 
ic, as in lieto (leee-to), cheerful ; bieco (beee- ' 
ko); squinting ; priego (preeG-go)/ request, 

- io, as in fiore (feefi-rai),' flower; piore (pee6- 
. vai), it rains; brioso (bree-6-so), lively; 
obioina (keeo-raali),- head of hair. 
in, as in pin (peefio), more; fume (feedo-mai), 
a-river ; schimna (skeodo-mah), foam, scum. 
na, as in guasto (gwlih-sto), destruction ; qua 
' _(kwiih), here, hither ; quale (kwfili-lai), 

lie, as in guerra (gwerr-raii), war; Gncfa 
(gwGl-fo), a Guelph-; qncsto (kwiii-sto), 
this. ' ' • ■ 

wi, as in guisa (gwGe-zali), guise, manner; 

Guido (gwGe-do), Gny ; qni (kwee), here. 
no, as in cuore (koo6-rai), heart ;-suono (sood- 
no), sound ; uomo (ooS-mo), man. 

Separated diphthongs are, for example :-r 
. ae, as in acre (ahai-rai). air,, gas ; acrimante 
(ohai-Tee-mflhn-tai), ono who predicts by 
the air, or by aeromancy. 





, ITALIAN. 


. <zo, as in Paolo (paho-^lo), Pauly i 

au, *as in aura (alioo-rnli), a soft breeze'; l aura . 
> ' ■ (ldlicfo'-io), laurel j frauds (fruhoo-cUu), 
deceit; fauno- ■ (taboo -no), .fawn; causa 
■ (k&hao-zah), a cause (at- law), affair. 

Wo’ have classed an ns a separated diphthongs 





like the English g in the words game, gw, imd gnU. _ 
' -But suppose that it should be - necessary in the - de- 
clension of nouns, the conjugation of verbs, etc., to ' 

- give to the fc and ff before the vowels e and i the 
same sound that c -and g have before a, o, and At, 
the letter h must be used, -which, being a mere 

- soundless written sign, is' on that account pre- 
• eminently suited to the purpose. In this way we 

- arrive at the combinations oh and git ; and from 
what has been said it is obvious that the sound of 
oh before o and i can be no other than the sound of 
h ; and the sound- of git before e and i, that of g in 
the English words game, go, and gull. And this is- 

, a fundamental rule of the Italian grammar. For 
example, handle (pronounced b£bn-kai), banks, 
offices ; stccchi (stek-kee), thorns, prickles ; TcdescH 
(tai-diii-skee), Germans ; Turdii (tfiorr-kee), Turks ; 
oche (6-kai), geese ; v ccehio (vdk-keeo), an old man ;• 
perche (per-kfli), why, etc. ‘ • 

Hence another fundamental rule of Italian, which 
goes sidp by side with the one above stated, that' 
whenever a necessity arises for giving to the o. be- 
fore a, o, and « the compressed sound of c in the 
English word ohiirolt, and to g before a, o, and « 
the compressed sound of g in ginger, tfie letter’i 
-(an auxiliary letter in' this case) must be plaoed 
between a and the vowels a, o, and n, and 'between 
g and the vowels a, o, and «,• and the combina- 
tions thus arising will be eia, oio. cin, and gia, gio, 
gin (pronounced tchah, tcho, tchoo,’ and jah, jo, 
joo). For example, ciasnmo (tobah-sko6-no), every- 
body; ciancia (tchfihn-tclmh), foolery; cio (tchfi),. 
that, what ; civffo (tchdof-fo), I catch, etc. 

When e follows the letter's, thus forming the 
-combination sc, and when at the same time it pre- 
cedes the vowels a, o, and v, or the consonants l ' 
and r, it will be clearly apparent that the c in this 
case will follow the general rule, and be sounded 
like i; ns sea, sco, sew, sola, etc., sari, etc. (pro- 
nounced skah, sko, skoo, sklab, etc., skree, etc.). 
When, however, the combination so immediately 
precedes the vowels e and i, the sound of the o is 
less compressed than without the s before it ; and 


sc and a, o, and ». Examples : — Scarpa (skfilirr- 
pah), shoe ; scoppiare (skop-peedli-rai), to burst, 
crack ; scvjjia (sk6of-feeah), a woman’s cap ; schema 
(sk&T-no)', mockery; schifarc (skee-fdli-rai), to 
avoid, to ‘have an aversion for; solamar e (sklah- 
mdh-rai), "to exclaim ; scriv'ere (skrde-vai-rai), to 
write.; scelto (slifil-to), selected -,'sccero (shdi-jvro), 
separated; sciame (shdli-mai), a swa-rm .of* bees;' 
coscia (kfl-shaii), thigh ; saiolto (sb&l-to), tuigirded ; 
sciocco (sh&k-ko), stupid; asoivtto (ali-shoot-to) 
ary. 

TOTH Pjlu^ouxoras TABLE. 

•V. ' Che, Chi, Glut, Ghi. ' 

Italian. Pronounced. EnnHstu 

a, do ■ foil -'to Quiet. 

Chino Mc-r.o Bent. 





ITATJAX. 



Fmiwiwarel. 

Si-mi 

'Inli-trluli-ml 

nhir-teliO.rtit 

alirr-ti’li'i-nat 

olit-tcluu-gsli 


Xn observation has yol been made in reference 
to tiie pronunciation of tlio double e (re). This 
depends, n* well as tiie pronunciation of double g 
(gg), on the vowel that follows the latter e. If, 
ho we ter, that vowel which follows the letter c is c 
or/, the double r («*) »* sounded something like 
lei i in the English word match, only perhaps 
stronger, and with vibration. On that account, we 
have tried to imitate tiie stronger sound of the ce 
by the letters itch, placing the first 1 in^tlie first, 
syllable, and tcli at the beginning of tiie second, 
just as we hare attempted to imitate the sound of 
the gg by placing d in one syllable and j at the 
lieginning of the nest in such words as paggt (piihd- 
jec). jiages, attendants. 


Italian. 
Fttninno 
I agitato 


rmaauncnl. 
f.ili-j ili-no 

Fj^S-tclial 
l'-rr-tcho 
tcli.V.f-fu 
p»»I j.-o-tr. 




Znttoh. 

Tjinunt. 


lutn, Imil. 

Tuft, leek oflnlr. 
llwjal pilai'C. 
Mn; ^ ^ ^ 


3. Gua, Otic, i 

It, Una. 

Cl'Win 

Cvtlfa 


:. Q»c, (Jlif, Vito. 
r.aglM. 




i V ’i ,” 0 


Ctt'ouc 

Jnl'fin 


]>in-jrirat 

p.ilr-'-li'.vnh 


3 C/a, etc , a i, Go, < 


& 


Almost. «* ir. 

Tills. 

1 nemilt. fnv. 

1 . 1 '.oUirr, skin. 
Follower, it I sci pi o. 


i, Glc, Gli. Glo, Gilt. 

Faglak. 

Club. 

Clergy. 

™»’i" I Fntes. 

: or ike 


liislmn, a i 


S®. 0 "-" 


irchltcctiire). 


!)!) 

Tliis is the first occnrronce in these lessons, of the 
important combination gl. It lias two diffcient 
sounds. Wien it is not followed by the letter i it 
has the sound of gl in gland, glebe, glory, glue : mid 
this sound can oiTcr no difficulty. Ilut when the 
combination gl is followed by the letter i and 
one of the vowels a. e. o, and «, it is pronounced 
precisely a« the double l (11) in tin: Fiencli words 
boitillt. Jtlle. gretiller , grcnouillc , bouillon, billard. 
billet , Intuition, feullht. and. geneiaily speaking, in 
all those words where the It has after the vowel / a 
squeezed sound in the French language. Tlioy who 
art* unacquainted with French may form a notion 
of this sound liy separating and imrrling tiie gl in 
the enunciation, that is. by pronouncing V before 
the <7. and changing tlio latter imo y. Only the 
first l must go to one syllable, and the second l 
along with the y. and with a squeezed sound to the 
beginning of tlio muct, while care mast lie taken 
that tlio voice should glide rapidly fiom one syllable 
to the other, by which means a more equal dis- 
tribution of the squeezed sound llg will be pro- 
duced, and a correct pronunciation of the gl 
effected. An approximation to this Miami mnv be 
found in tlio English words million, miliary, 
biliary, billiard*, teraglio, intaglio, ami oglio. Tlio 
let ter f, between tlio combination gl and the rowels 
a. r. o, and v. is (n« well as fn t he conihinnt ions cia, 
eio. eiu, mid gin. gio. glv) a mere soundless written 
sign, to indicate that gl before a, a, c, and if. is not 
to have tlio sound of gl in gland, glebe, glory, and 
glue, blit that squeezed sound the imitation and 
description of which wo have here ntteinplcd. 

For example: ragllo (vfihl-lyo), a sieve; tneglio 
(mel-lyo), better: pifflio (pil-lyo), l take, seize; 
mitteuglio (inis-kool-lyo), mixture ; trrglinrc (zvcl- 
lyiih-tai), to awake ; toglierc (tol-lyai-rai). to take 
away; reegliere (shel-lyai-rni), to choose: doglia. 
(dol-lyah), sorrows; bigliardo (bil-lyahrr-do), bil- 
liards; biglietta (bil-lyet-to), note, bill: imbrnglionc 
(im-lirol-ly6-nni). a meddling fellow : fogliuto (fol- 
lyofi-to), full of leaves, /'gli lie: egtino, they ; 
gttrgli, that one: gli (tlio plural of the article or 
the pronoun), with its numerous compositions, and 
gli, the final inflection or terminatimml syllable of 
nouns and verbs, lmvo always the squeezed sound 
llgrcf while the mere syllable gli, at the rom- 
meucement and in the middle of words, always has 
the s-ound or gl in gland, glebe, etc. The only ex- 
ception is Angli, Englishmen (pronounced fihn- 
glce). 


7. Gna.'Gnc, Gni, Gna, Gnu. 

Gw is a combination almost ns important ns gl. 
G before it must never be omitted to be sounded, 
as in the English words gnair, gnat, etc.; but' 
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herbage, nourishing and refreshing, all tho amiable anil social • 
■virtues ; "but enthusiasm is violent, sddden, rattling Iras a 
summer slidwer, rooting up the fairest flowers, and washing. 

. away the richest mould, in the pleasant garden of Society. 


’■ I liehr'lior, patriotism or her truth questioned' with so much ah 
a whisper of detraction. , . • - 

What is the most odious species of tyranny ? That a hand- 
‘ ful of .men/ free them selves, should execute the most base and 
abominable despotism over millions of their fellow-creatures j. 
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I-* it f*ir tl.i« f -ir VirttT- r.fi ints-t <tnv» 
Vi'ith ill- nt, ipirv, rjnl jmIii? 

N»* : H*a\tn\ ifuii.o7i.il Nj»rui«£ slsH >• l iirr, 



Jiule H. — Dl-jonctivo or.* — 

Will von ri-- llkr in* n, anil In ml;- a%«crt your rfalit<. «r nil! 
yurt tamely l*» l"’ on? 

Dui tin? Iii.nr.ii-, in tlnor iNintcfl intnMitrtiun of civili-a- 
li**n, act fi will a jtriltriplc oflitnit 11m intrust in llie welfare of 
tin* noiMV Or 4 lid tliey not Ritlwr |»rocec«l on llie prtwly 
iiinl MH>li ]>filiOy of ag^randisiitjj their own nation, and e\- 
l.ii'litijt its dominion? 

D«» \irtuows lifiMts, a high atamlanl of nmniUly, jiH-licfcncy 
in llie arts ami eml>ellisliineuts of lif**, tlci>eii*l uj>on jiliyMeal 
formation, nr the latitude in winch we are placed ? Do they 
not depend upon the civil and religion* institutions which 
distinguish the country? 

The remaining rules on inflection, as they tire 
of less frequent application, arc thought to he 
bullloicntly illustrated by the examples appended" 
to each rule. A repetition of these, however, may 
be useful to the student ns an exercise in review. 


BOTANY.— XXII. 

[CbKfiKnal/nmt 2>. 35.) ■ 

CIUTT0GAM1A— PTEIlIDOFnYTA. 

Tjidiie me few hard and fast lines in nature; so, as 
we learn more about the fossil plants of the Coal- 
Measures, wc find that the boundary between the 
g.vmnosperins, the lower division of flowering plants, 
and the higher groups of the so-called flowerloss 
plants is loss definite than at first appeals. The 
Cryptoyamia , as wc have seen (Vol. IV., pp. 351-3), 
were so called because their reproductive organs 
are often hidden from observation by their small 
size, and have, therefore, long remained undcscribcd 
and unexplained ; but they arc perhaps more dis- 
tinguished from phanerogams by the absence of 
structures strictly homologous to seeds than by the 
absence of anything that might be called a flower. 
Their vegetative organs arc on the whole simpler 
than those of flowering plants or, as phanerogams 
have been termed, spermaphyte* (seed-plants) ; and 
tlie maeraspore (cmbryo-sac) oven in the highest 
types is distinct from the macrosporanyimn, t he 
latter not including it with its protliallium and 
aichcgouia or embryos, as in gyranosperms. The 
antheridium (pollen-tube) in most cryptogams 
produces a minute, definitely formed, protoplasmic 
body, the sperm-cell, which is commonly furnished 
with thread-like cilia by which it swims about in 
water, and which is, therefore, known as the 
antherozoid (from Greek (Sop, zrmn.nn animal). This 
closely resembles the spermatozoa of animals. One 
of the most obvious chain ctcristics of most ciypto- 
garns is the formation and liberation of quantities 


of simple reproductive structures known generally 
as spores, so that they have bvtn call'-d spnre- 
piotlueing plants, but t here is no essential ditfereuee 
between a pollen-grain and one of the spores of 
cryptogams, so this distinction will not hold good. 

As we liavc seen (Vol. IV., p. Alia) the cryptogams 
comprise several very distinct types of structure, 
three at least or which are of siiiUcicnt structural 
importance to rank with 1‘hancrognniia ns sub- 
kingdoms. They avc now well known as Ptcridu- 
phyia, Bryopliyta, and Thallophyta. Of these, the 
first two mostly agree with phanerogams in having 
a well marked distinction between a stem or 
ascending axis and into leaves or lateral appendages 
to the stem, and they have, therefore, been classed 
with phanerogams under tlifc name Cormophyta. 
They also agree with gymno.-pqrms in tlie produc- 
tion of nrchegonia within which are the germ-cells 
or oosplicres.nnd Gymnaspermia. Ptcridophyta. and 
liryophyta arc, therefore, sometimes called Arche- 
yoniutte. 

Ptcridophyta 'and JBryophyta agree further in 
exhibiting a marked alternation of generations, as 
it is called, the spore in germinating giving rise to 
a plant very dissimilar to that which bore it. The 
two generations or stages are known as the spnrn- 
phorc or spornphyte, and the oophorc or oophyte. the 
former being asexual, bearing spores without any 
sexnal 'process, whilst the latter is sexual, bearing ’ 
the anthcridia and the nrchegonin from the fer- 
tilisation of which arises another sporophoro. The 
two subkingdoms arc contrasted in that, whilst 
in Ptcridophyta the sporopliorc is the conspicuous 
leafy plnnt nnd the oophorc small and transitory, 
in Bryopliyta the leafy" plant is the oophorc and the 
sporopliorc a mere appendage to it. 

Tlie Pteridophyta (Greek ztrtpis. jrtcris, a fern ; 
<puTbi-, plant) or, as they arc often called, 

Vascular Cryptogams, include ferns; club-mosses, 
and horse-tails, with a few other allied types, la 
all these groups the spores in germinating give rise 
to small delicate prothnllin (the oophorc) bearing 
the arcjicgonia nnd antheridin either sepaTiitclr or 
together (Fig. 51, d). Each nrclicgomiim origin- 
ates. ns in gvmnosperins, from one surface cell 
of the protliallium ’which divides until it pro- 
duces a pouch-like body or renter surrounding 
the central cell or oospliere, a short met: usually 
of four tiers of four cells each, and two axile 
canal-cells which become mucilaginous (Fig. 01, r). 
Tlie antlieridia (Fig. 01, E) are usually roundish 
and give rise in tlieir interior tonmnerous spermato- 
cytes or mother-cells of the anl lierozoirls. Those 
spermatocytes are simple cells, each containing a , 
few starch-granules and an nntlierozoiil. the latter , 
formed mainly from its nucleus. Tlie nuthcrozoids 1 
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n distinct epidermis, a collcnchymntons or sclereu- 
chymatous hyporh-rm, copious fundamental tissue, 
and one .several, or many bundles of fascicular tissue. 
Those bundles .Ire closed, their phloem usually sur- 
rounding the xylem. True vessels seldom occur. 
Tlio leaves maybe small ami simple, bnt in many 



rhizocarps, or in other cases from a group of cells 


(ensjwrangiatc). as in horse-tails and club-mosses. 
It consists generally of an oilier trail of one or more 
layers of cells, a iajtcivm or lining of delicate cells 
which are afterwards absorbed, and an iniu r mass 
of sporpgcmvs (spore-producing) tissue, the sjtvro- 
egtes or mother-cells of the spores-. Each of these 
mother-cells divides into four. 

In ferns, horse-tails, and lycopods only one kind 
of spore is produced, though, when the spore in 
these groups lias germinated and given rise to a 
prothallinm. that prothnlliiim may hear archcgoniu 
or anthcridia exclusively, being thus male or female, 
so that the oopliore becomes dimclous. These groups 
are, therefore, combined in the division Jsesjwiu. 
(Greek liras, isiis, equal). In rhizocarps and seiagin- 
cllas, on the other hand, two kinds of sporangia arc 
produced, macrosjtnratigia or mcgasporangla (Greek 
naup'os, macros, long ; ptyas, mi-gas, great) producing 
female macrospores or megaspores, and micro- 
sporangia- (Greek uwpbs, micros, small) producing 
male microspores. These maevosporos correspond 
to the embryo-sacs and the macrosporangia to the 
tercincs of phanerogams ; whilst tlio microspores 
are homologous to' pollen-grains and the micn> 
sporangia to pollen-sacs. The groups in which the 
'distinction between tlio sexes is thus enrried back 
- into the sporopliore stage form the division Ilctcro. 

■ sjtoria (Greek tripos, hitiros, different). This 
division includes the two cl asses Jilt izoca rpcm and 
Xagulattr. Their macrosporangia contain a small 
-number of macrospores.and their microsporangia a 
larger 'number .of microspores. Both kinds of 
spores produce relatively small prothallin which 
remain attached to' the spore and cannot be said 
to lead an independent existence, so that the 
oopliore stage is- merely an appendage to the 
nscxually - produced bodies ’detached ' from the 
sporopliore. 

The Pltizocarpca:, or TTi/ilroptcrUiir, ns they have 
been called,- include two orders, each with two 
small jjenera, of aquatic or semi-nquntic plants. In 
England they are represented only by the little 
pill-wort (PUvlariq globviifcra'). The oopliore, or 
sexual generation, in this gi-onp is developed from 
two kinds of spores, microspores and mnerosporos. 
Tho microspores are male, corresponding to the 
pollen-grains of phanerogams. They divide into 
tlireo cells, one representing the proihallinin (the 
“included cells “of gymnosperms). and tho oilier - 
two the anthoridinm (pollen-tube).. The protoplasm 
of these two cells divides repeatedly so ns to form 
four or sixteen spermatocytes, in each of -which is 
formed a spirally coiled and ciliated antlierozoid 
and a few starch-grains. The spermatocytes burst 
and liberate the antliorozoids as they themselves 
escape from the nntheridin. The macrospores, 
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GEB3IAU, — XXXII. 

[GmUCmki! froitijK -19.] 

DECLENSION OF ADJECTIVES. 
Whether an adjective is to be inflected at all, or 
not, depends wholly upon the way in which it is 
used; for, when employed as a predicate, it is 'never 
declined ; when as an attribute, almost always. Re 
the noun, therefore, masculine, feminine, or neuter; 
be it singular or plural— if the adjeotive to which 
it- is applied be-used ns a predicate, its form remains 
unchanged: thus — _ . • 

Etc Sflimn t(l gut, the man is good. • ' • 

Sic Bran i|t gut, the, woman is good. 

Sat Jiinfc ift gut, the child 'is good. 

Sic SRanncc fin* gut, the men are good. • 

S4> ncnnc tic Jlintcr fiJSn, I call the children beau- 
tiful. 

DECLINABLE ADJECTIVES. 

There are two deolensions of adjectives, as there 
are two declensions of nouns— the Old and the New. 
In either of these, according to circumstances, are 
attributive adjectives declined. The following are 
the terminations of 

THE OLD DECLENSION. 

Singular. . Plural. 

MASC. FEU. KEUT. FOR ALL GENDERS. 

Gen. -e«, cn -cr -c», cn. -cr. 

Dat. -cm -cc -cm. • ‘ -cn. 

Aoo. -cn -c -c t. -c. 1 

Adjeotives ending in -it, -cn, -cr, commonly drop 
the c upon receiving a suffix, as:— 

Gtef, noble. Crblcr Sflami, noble man. 

Etmi, oven. BCncr 2Bcg, even path. 

Saulcr, pure. SnutrcB ®etb, pure gold. 

Upon adding -cn, the c of the termination (-cn) 
may be dropped, as : — Ecu tjcitcm, or Ijcittm allergen, 
the serene morning. 

In the genitive singular masculine and neuter 
the termination ■ cn is preferable. _ 

Rule for Adjectives. 

When the adjective stands either entirely alone 
before its substantive, or is preceded and restricted^ 
by a word that is undeolined or indeclinable, it 
follows the Old form of declension. 

Examples. 

Singular. Plural. 

MASCULINE- 

N. ©nice Safer, good father, ©litc Sister, good fathers. 
G. ©ute3(cn) Slaters, of ©liter Sister, of good 
good father. fathers. 

D. ©mem Slater, to good ©nten SSstnu, to good 
father. fathers. 

A. ©men Slater, good father. • ©utc SIStcc, good fathers. 


FEMININE. 

N. ©ate ailiiiter, good ffiutc aflutter, good mothers. - 
mother. 

G. ©met 3)1 utter, of good ©liter aflutter, of good 
mother. mothers. 

D. ©utet aflutter, to good ©uteu afliittern, 'to good 
mother. mothers. 

A. ©ate Slluttcr, good ©utr afluttcr,good mothers, 
mother. 

N. ® utcB ©clb, goodmoner. ©ate ©efter, good moneys. 1 

, G. ®McS(rii) ©rites, of ® nice ©elleii, of good 
’ ,good money. moneys. 

D. ©utem ' ©elec) to good ©uteu ©rltcn, -to good 
money. moneys. 

.A. ®iifea®etb, good money. ©ute ©clfccr, good moneys. 


THE NEW DECLENSION. ■' . 

Singular. Plural. 

Gen. -cit ' -cn 
Dat. -en . -cn 
Acc., -tit ■ ‘ -t 

Rule for Adjectives. . 

When immediately preceded and restricted by 
the definite article,' by a relative or demonstrative 
- pronoun, or by an indefinite numeral declined after ' 
the ancient' form, the adjective 'follows the New 
form of declension. '• '' 

Examples. 

Singular. ' ' 

MASCULINE. - FEMININE. 

N. Ber jute SKnim, the good Sie gutc ffrnu, the good 

G. EcS gutcnaflanneS, of the Ecr guten Bmu, of the good , 

< good man. ■ woman. 

D. Bern gufeti 3flnmic,to the Scr gutcit Smii, to the good 
good man. - woman. 

A. Ben guten aflann, tile Bic gutc Bran, the good ■ 
• good man. • . woman. 

Nom. SaS gutc Jlinb, the good child. 

Gen. BeS guten JiiiibcS, of the good child. 

Dat. - Bern guten Jfintc, to the .good child. 

Acc. BnS gate Jtinb, the good child. 



i Plural. ; 

MASCULINE., , 'FEMININE. ' 

N. Sic guten Die Smite. the Sic gutcu Braucit, the good 
good men. ' •women. ■ 1 ' 

G. See l gutenSflSnnct,oftho Scr guten Btauen, of the 
good men. good women. 

D.'Scn guten 3)t9nnctn, to Ben gutcit Bcaucn, to the 
• the good men. - ' good women. 

A. ©ic guten aflflnner, the Sic guten Sraucn, the good 
good men. ’ - women. 
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COMPARISON OF ADJECTIVES. 

In German, as in English, the degrees of com- 
parison are commonly expressed by means of the 
suffixes -cr and -eft ; thus : — 

Positive. Comparative. Superlative. 
SBilk, wild ; luiltcr, wilder ; nrilkcfl, wildest. 

Bcft, firm ; fefitr, firmer ; fcfleft^ firmest. 

EUPHONIC CHANGES. 

When the positive does not end in -k, -t, -ft, -8, 
.p, -ftf), cr -j, the t of the superlative suffix (-eft) is 
omitted, as : — 

JUiir, clear ; tfarcr, dearer ; Morft, clearest. 

Stein, pure ; reincr, purer ; tcinfr, purest, 

©i^t'ii, fine ; f<i;5ucr, finer ; ft^imfl, finest. 

When the positive ends in -c, the c of the compara- 
tive and superlative suffixes (-tr,-c|t) is dropped, as : — 
SDBcifc, wise ; mciicr, wiser ; irdfcft, wisest. 

flJlfltc, weary; milker, more weary; infikcft, most 

When the positive ends in -cl, -cn, or -cr, there 
would bo two e’s close together ; in the comparative 
the first is omitted ; in the superlative, the second ; 

Gbef, noble ; cktcr, noblor ; ckcifl, noblest. 

-Snxfcit, dry ; trwfncr, drier ; trocfcnfl, driest. 

Stopfer, brave ; tnpfvcr, braver ; tnrfcrfi, bravest. 

When the positive is a monosyllable, the radical 
rowel (if it be capable of it) commonly takes the 
Umlaut in the comparative and superlative, as : — 

Slit old ; Alter, older ; Aftefi, oldest, 

©rob, coarse ; gvbbcr, coarser ; grbbfi, coarsest. 

Jting, wise ; Huger, wiser ; , Hugfl, wisest. 

Exceptions. — From this last rule, however, must 
be excepted all those adjectives containing the 
diphthong -flu, ns : — 8, tut (loud), tauter, lautcfl ; rnub 
(rough), rnuljcr, taufgft. So, also, the following : — 


fflunt, variegated. 

Jlnapr, tight. 

©att, satisfied. 

Sate, flat. 

Sabin, lame. 

©tbtnff, loose. 

ffflflt, pale. 

Safi, weary. 

©ibtciuf, slender. 

Satb, fallow. 

Sri, loose. 

©rbreff. ruseed. 

Sliicf), fiat. 

SBlflU, tired. 

<Stacr, stiff. 

Brob, glad. 

Stflrft, naked. 

©tefj, proud. 

©crake, straight. 

fJHatt, fiat. 

©trnff, stiff, tight. 

©Inti, smooth. 

ffilump, clumsy. 

©tunini, dumb, 

$ebl, hollow. 

Slob, raw. 

©tuinkf, blunt. 

■Swlk, amiable. 

Slunk, round. 

EoK, mad. 

JtaN, bald. 

©nebt, slow. 

SBrif, full. 

Jtarg, stingy. 

©niift, gentle. 

3<ibm, tame. 


DECLENSION OF COMPARATIVES AND SUPER- 
LATIVES. 

Comparatives and superlatives are subject to the 
same laws of declension that regolate adjectives in 


the positive. Thus, after adding to ftJEn (fair) the 
suffix f-cr), we get the comparative form fefibnet 
(fairer), which is inflected in the three following 

Examples of the Comparative. 

(a) OLD FORM. 

- Singular. Plural. 

MASS. FEM. NEUT. FOR AI,I. GENDERS. 

N. ©<bbncrct -e -el. ' ©turner c, 'fairer. 

G. ©turner el (cn) -er -el (en). ©djbnercr, of fairer. 

D. ©ri;bncrcm -er -ent. ©<f)bncvcn, to fairer. 

A. StfiL-ncreit -e -el. tSd/inttt, fairer. 

. (i) NEW FORM. 

N. S>cr f^L-nere (tie) -e (bits) -e. ffiie febbneten, the 
fairer. 

•G. Eel febbneren (ter )-tn (kcl) -cn. Eer fijibncren, of 
the fairer. 

D. Ecm febbneren (ker)-cn (kem)-cn. Sett fajbuercn, to 

- the fairer. 

A. Ecu fdjibneten (tie) -c (kfll) -c. Etc frtjbucrrn, the 
fairer. 

(C) MIXED FORM. 

N. Unfer fcjpbnerct (unfete) -c (unfer) -el, our 

fairer. 

G. Unfercl fi$Snctctt (unfcrct) -cn (unfercl) -c it, of onr 
fairer/ 

D. Uitfcrcm fijibncren (unfercr) -en (unferem) -c n, to our 
fairer. 

A. llnfcrcn ftfibncrcn (unfcrc) -e (unfer) -el, our 

PLURAL FOR ALL GENDERS. 

Nom. Unfcrc frfjbiicrcn, our fairer. 

Gen. Unfercr fd;bncrcii, of our fairer. 

Dat. Unfcrc ti fct;bncreii, to onr fnirer. 

Acc. Unfcrc fdjbncrcit, onr fairer. 

Sometimes the e in the endings of pronouns and 
comparatives is omitted or transposed; thus, in- 
stead of tiufcrcl fi1;biicrcn, we may say lmfrri fetybnern, 
or nnfrcS fc^bncrii. 

In the superlative of the old form, the vocative 
only is used — a ense which has not been set down 
in the paradigms, or examples, because it is always" 
liko the nominative in form. 

Examples of the Superlative. 

(d ) 1 OLD FORM. 

Singular. 

JCASC. FEU. NEUT. 

Yoc. Sicb|icr SSntcr! Hficucrfic ©cfjwcflcr ! ©cbbnflcS JTinb ! 
O dearest O dearest 0 most 
beantiful 
child. 


father I 
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lefjte (the latest or last) are formed the correlative 
terms crflcfcr (the former) and Icfstcrcr (the latter)-; 

That the words in the preceding list of defectives 
are formed from adverbs, and are comparatives in 
form rather than in fact. 

ADJECTIVES COMPARED BV MEANS OF ADVERBS. 

When the degrees of comparison are not expressed 
by suffixes, the adverbs mefyr (more) and am mriften 
' (most) are employed for that purpose ; thus — 
Positive. Comparative. Superlative. 
Gingctcnf, mind- m ci>r cingcbcnf, nm ntrifleit cingcbcnf, 

• ful ; . more mindful; most mindful. 

3rrc, astray; mefcv irre, more am mcijlcn irrr.most 
astray ; astray. 

Ccib, sorry ; melje Icib, more am imijtcn fab, most 
sorry ; sorry. 

Observations. 

The above method of comparison, which is 
vommonly called the compound form, is chiefly 
jsed in cases — 

Where a comparison is instituted between two 
different qualities of the same person or tiling, 
as: — Oc lit metjr tuftig aM lr.uirig, he is more merry 
than sad ; <sv war mcljr gfficffitf; nl« tovfcr, he was more 
fortunate than brave ; 

Where tlio adjectives, like those in the list above, 
are never used otherwise than as predicates ; 

Where the additibn of the suffixes of comparison 
would offend against euphony, as in the superlative 
of adjectives ending in -ifcji ; thus, karkaiifty, barbarous. 

TRANSLATION FROM GERMAN. 

S>a8 9i»t$fcfyt<$en. 

Gin Siclklclijicn fain in kev ©ttcngc US aUiutcrt an kaB 
Scnflcc cinrS freimiicn SaukinaimB, aM oD cl gem Ijiiicin 
mWfitc. $a ajfnctc rev Sankwann fein Sniffer link ualjm 
fca8 jutrauiidjc Sfyicrdfen frciuibfirfj in feint SBotimnig. , Dhm 
Dieftc cS tic SJrvfumcit link Eniuitjicu anf, kic nan feiiicm 
SEifcJc ficlcn. 91iidj ftictfcii kie Riutcr kc6 Santmamie bas 
SBfglciu tick tort wnt$. Sltcr a(8 nun ter Saitjiing inieker 
in tnB Sank tam unk kic ©cbiifdje ficfi kefankten, ka cffnetc 
kec Santmann fein ifenficr, uuk tec ffeinc (Sad entffag in 
kas lufjc 3fld(bd)cn, link kauctc feiu 3le(l unk fang fein 
frakfictcS Sictifjcn. 

link ficf;c, a M kev 233 infer urictcTfcf)rtc, ka [ant taS Dlctl). 
fcfjf<tcn akccmaM in kic SBofmung bcS Sankinniin8 unk f;attc 
fem 2Bcikd;cn initgcftad;t. See Sankmaim akcr fammt fciiicu 
Jlinkcm frcutcu fify Mr, aM fic kie keiken Sfjicnficii fa$cn, mie 
fie aus ken ffaren fluglctii jiitraiilt<$ umfjcrfcjiautcii ; nub kic 
Jlinbcr fagten: „®ic SUegeTcficn Men un8 an,.aM ok fic ctniaS 
fageu wefltcn." 

®a anttvcnclc kcc SBater: „2Bcnn fie veken fknntch, fa 
wfitben fic fagett: SrcunblitficS Sntraiicn ermedet Sutraiicn, 
unk Sickc erjciigct Ocgcnlickt : “ 


PLANE TJtlGON OMET-RY. — Y, 

[Continued from p. SO.] 

SOLUTION OF OBLIQUE-ANGLED PLANE TRIANGLES. 

XXI . , Solution of Oblique-angled Flame Triangles, 
— It has been already explained (Section X.) that 
any plane triangle can he computed'when three out 
of its six “elements” are given, provided tkiat a.t 
least one side be given. By aid of the. formula: 
developed in the last section, we proceed to show 
this in the three following cases, which include all 
that can be pieiented ; viz. : — 

1. Where three .sides are given. 

2. Where two sidos and one angle are given. 

3. Where one side and two angles are given. 

1. Given the three sides a, b, or Find A, B, and C. 
The simplest way to effect this 3s by (7G), 

log. tan. £A 

_ 10 + log.(s-&)+log.(8-o)-(log. 8+Iog- fr-a)) _ 

whence, by the table of logarithmic sines, tangents, 
etc., in Galbraith and Haughton’s mathematical 
tables, -§ A, and therefore A, ckn be found. 
Similarly, by (70), 

Log. tan. § B 

= 10 + Io 8- («-«) +log. (s-c) - (log- s +Iog- (e~ 6)) 
A and B being now known, 0 of course is known 

Familiarity with the use of logarithms is neces- 
sarily assumed in the student, who will remember 
tliat, as 10 is added to all logarithms of trigono- 
metrical ratios (to avoid the necessity of entering 
negative indices in the tables, which would other- 
wise arise from the fact that many of the ratios are 
less than unity), it.is also necessary to deduct 10 
from them before using them in calculations, or 
(what is the same thing) to add 10 to the other 
side of any equation in which they may appear. 
This has been done above. The use of logarithms 
is fully explained in our lessons in “Logarithms’ - ' 
in the NEW POPULAR EDUCATOR. 

Exercise 4. 

1. Given a — SC, b = 81, e = 43. Find the angles. 

2. Given n = 10-22, 6 = 15-32, c=21-50. Find 'the angles. 

3. Given a = 1110, 5 = 1342, c = 1500. Find tlie angles. 

4. Given a = 1 -32, 5 = 1, e = O'TS; Find the angles. 

2. This case appears in two forms — 

First, given tn-o sides, a -and b, and the included 
angle C. Find A, B, and o. ■ 

KA + B) = KlS0°---C) = 90 o -iC. ' 
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terms of any two sides and included angle, the 
other in terms of the three sides. 

1. Area = J Sc sin. A. 

If A is a right angle, area evidently = half the 
rectangle under the adjacent sides, which agrees 
with the statement, since sin. 90° = 1. 

If A is acute, as in Pig. IS, drop c P perpen- 
dicular to A B, or A B produced (Fig. 1G). - Then, by 
Euclid II.' 1, 

Area=i ab x op. 

jRut A b = c, and since ?~ = sin. A, c p = 8 sin. A ; 

. therefore area = J be sin. A. 

If A be obtuse (Fig. 17), drop CP as before, on 
BA produced; then 

Area = Jab x op. 

But ab==c and OP = CA sin. cap, and sin. 

C A p = supplement of A. 

. Area J ic sin. A. (77) 

Or, log. 2 area = log. S + log. e x log. sin. A - 10. 

2. Substituting in (77) the value of sin. A given 
in (78), we get ^ 

Area = Ji (*-«) (t~b) (s-c). (78) 

Or log. area 

_ log, s + log. (* - a) + log, ft - 5) + log, (s - o) 

bnt it is often easier to work out (77) arithmetically 
than to employ logarithms. 

Exercise 7. 

1. Given Zi = 34 foot, e= 117 fret, and A =27*. FimUlienrca. 

2. Given a = 1000 yards, 6 = 2-5 miles, mid C = 42’. Find ' 
till) area. 

a Given 5= 2-314, e= 1-527, imdA=4iP<S' 20". Find the area. 

4. Given n =267-1, c = 310-25, and 0 = 111’ "S' 32". Find 
tlie area. 

5. Given it = 40, Zi = OS, c = fiS. Find the area without em- 
ploying logarithms. 

0. Given re = 003, 6 = 507. c = 721. Find tlio area. 

7. Given n = 0-45, 6 = 0-34, c - 0-2.1. Find tho area. 

& Given a = 2*05, 5 = 1-07, c=2-7. FimUlienrca. 

We have now concluded onr investigation of 
theoretic Trigonometry, or rather of such parts of 
the theory as will enable us to npply onr knowledge 
largely in practice. There are formulce for other 
ratios or values, such as for the radius of the cirolo 
inscribed in, or circumscribed nbont, a given 
triangle, the area of the circumscribed circle in 
terms of the sides, the area of any polygon in- 
scribed in a circle (whence the area of the cirolo 
itself may be obtained approximately), and the 
like ; bnt these, althongh useful, are not needed to 
enable us merely to solve “ heights and .distances,” 
upon whioh the practical art of surveying mainly 
depends. A complete survey of a coast or country 
may be made, and heights and distances accurately 
calculated,, without a single actual measurement' 


being taken, except one at starting called the ’base- 
line. (It is usual, however, to check a result here 
and there by actual measurement.)' By ohoosing 
or marking spots or objects at convenient distances 
apart, the whole district is divided into triangles, 
and it is obvious that a knowledge of one side of 
the first triangle calculated (the base-line before 
mentioned), an instrument for measuring angles, 
and a level, arc all that are required to enable it to 
be completely surveyed. 

APPLICATION OFTR1GONOMETRYTO MEASUREMENT. 

The object of this lesson is to suggest rather than 
enumerate the practical uses of the science. Apart 
from its connection with Navigation — upon which 
more will be said in the papers shortly to be devoted 
to that subject — Trigonometry is plainly employed 
in the practical work of measuring (1) heights and 
distances, (2) areas, and (3) contents of solids. By 
way of example we will take one or two of its 
simpler applications to the measurement of heights 
and distances, space forbidding even the enumera- 
tion of the many problems whioh may arise in 
measuring and surveying — most of which may, 
however, be solved, directly or indirectly, by the 
formulas nlready arrived at. 

Problem I.— To find tlio height of nn inaccessi- 
ble object situated on a horizontal plane (Fig. 18). 



Let the tower E O he the object., measure from 
it a convenient distance, ED, and obsorve the angle 
BAC. The right-angled triangle ABC can now be 
calculated (b c = A B - tan. BAC; see Section X.), 
ono side, AD (equal to eb), and one angle being 
known. ; To B c add E B, tlie height of the observer's 
eye above the horizontal plane, and we obtain the 
height' of the tower. 

Exercise 8. 

1. A person whose oyo is 5 ft. G in. nboro the ground, having 
receded 125 It. from the hose or a tower, ilnds that its angular 
elevation is 52’ 84'. Cnlonlate its height. 

2. From tho other side’ or a street 42 ft. wide, I observe that 
tlie deration or the front of n house is 49’ 2S'. What is the 
height of tho house, the height or my eye being 5 ft. ? 

Problem H. — To find tlie distance on a hori- 
zontal plane of an object of known height. 

Let the tower in Fig. IS be the object', and' its ' 
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when rubbed, but owing to tlie very fact that they 
are good conductors they lose their charges by 
leakage as quickly ns they arc generated, and thus 
no charges appear on them when subjected to the 
most delicate tests. If, however, the leakage be 
prevented— either by suspending them by a silk 
thread, or by fixing them on the end of a non- 
conducting rod — they will retain their chaises like 
non-conductors. 

The existence bf a charge of one kind implies the 
existence of an exactly equal charge of the oppo- 
site kind, though the position of this second charge 
is not always apparent. If a positively charged 
body is suspended by a silk thread in a room, the 
.corresponding negative charge will bo found 
distributed over the walls, floor, and ceiling, but 
principally on those places in closest proximity to 
the suspended body. Similarly, a negatively 
charged body will always attract an exactly equal 
positive charge on neighbouring conducting ob- 
jects. 

TJXITS OP MEASUKEMEXT. 

The system of units universally used for seientific 
purposes is the contimctro-grnmmc-socond system, 
and in terms of tlicso three fundamental units nil 
physical quantities can be expressed; it is usually 
known as the O.G.S. system, and its English equi- 
valents are as follows : — 

Gektimetkk == -3937 inch = the unit of length, 
Gkamme = 15-132 grains = the unit of mass, 

Secokd = the unit of time. 

Prom these three fundamental units tlio follow- 
ing, ns well as all other units, arc derived : — 

Velocity. — A body moves with unit velooity when 
it moves at the rate of one centimetre per second. 

Acceleration. — The unit of acceleration is that 
acceleration which, acting on a body for one second, 

imparts to it unit velocity ; or, it is an acceleration 

of one centimetre-per-second per second. (In the 
following calculations the acceleration due to 
gravity will bo assumed as 981 centimetres per 
. second; this being approximately tlio velocity per 
second that gravity imparts to a falling body.) 

Force. — The unit of force is called the dyne. It 
is that force which, acting on a mass of one gramme 

for a period of one second, imparts to it a velocity 

of one centimetre per second. 

TPi>r*.— The unit of work is called the cry. It is 
the amount of work done in overcoming a force of 
one dype over a distance of one centimetre. 

Seat. — The unit of heat is called the caloric.. It 
is the quantity of heat required to raise the temper- 

ature of one gramme of water from 0* to 1° Cent. 

1 C.'lloi'io = 42,000,000 erg*. 

Unit .of Quantity (Electrical).— In speaking, of 


the electric charges on bodies it is necessary to 
haye some unit in terms of wliioh the amount of 
such charges can be measured. Two similarly 
charged bodies will — ns has been explained — repel 
each other, and the force of this repulsion will 
depend upon the amount of charge on each body, 
as well as upon the distnnee that separates them. 
For small bodies the force will be proportional to 
the product of the two charges, and will be in- 
versely proportional to the square of the distance 
between them. This law is due to Coulomb, and 
supplies ns with a definition of unit quantity. It 
is best expressed in symbols thus : — 


where F = the force of repulsion in dynes. 

„ q l = the quantity of charge on one body. 

„ S t = „ „ „ the other body. 

„ d = the distnnee in centimetres between 

If now the distance tl is made one centimetre, if 
the force of repulsion F is one dyne, and' if the 
charges are equal, then wo at once obtain a defini- 
tion for unit qunntity of electricity in terms of the 
fundamental units, thus: — Unit quantity is that 
quantity which, when placed at a distance of one 
centimetre from an equal and similar quantity in 
air, repels it with a force of one dyne. 

Unit difference of Potential. — Considering any 
two similarly charged bodies A and B, a force of re- 
pulsion always exists between them. If A moves 
up toward B it must do work in overcoming tlie 
force of repulsion, and the amount of work done is 
the product of the distance moved into tlie average 
forco. If A moves from an infinite distance up to 
a fixed position near B it does work in the process, 
and the work thus done can be recovered if a is 
now allowed to move from the fixed position away 
to an infinite distance. "Work must bo done on A 
in bringing into position, but when there, A is 
capable of doing an exactly 'equal amount of work 
in moving away from the position. When in the 
fixed position A clearly hns potential energy stored 
up in it, or energy duo to its position. -If Aeon- 
tains unit quantity of electricity, and we can mea- 

sure the work done on it in bringing it up to any 
position, wc know the potential at that point, since 
the work done on A is the measure of the potential. 
The potential at any point is the amount of work 

that must he done on unit quantity of positire elec- 

tricity in hrinying it to that point from an infinite 
distance. The difference of potential between any 
two points is therefore the amount of work that 
must be done on unit quantity of positive elec- 
tricity in moving it from one point to the other. 
Unit difference of potential (or of electromotive 
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force ) exists between two points when it requires the 
expenditure of one erg to more unit quantity of posi- 
tive-electricity from one point to the other. - 

Unit Current. — Unit current is that current which 
is caused by the passage of unit quantity across 
any section in one second. 

PRACTICAL ELECTRICAL EXITS. 

The Ampere = the unit of current and is cqunl to 
T ’ c th of the absolute unit. 

The Yolt = the unit of electromotive force, 
and equals 100,000,000 absolute 
units. 

Tnc Ohm = the unit of resistance, and cqunls 

1,000,000,000 absolute units. 
CONVERSION OP MECHANICAL INTO ELECTRICAL 
ENERGY. 

This most important problem follows ns a deduc- 
tion from what lias gone before, and will bo quite 
simple to those who have read it carefnlly. It is 
required to find the horse-power which is being ex- 
pended in any portion of a circuit through which a 
known current, and a known E.st.r. are working. 

Let Vj and V s bo the potentials at the two points 
between which it is required to find the horse- 
power that is being expended. 

Let c = the current flowing in the circuit, 

„ E = the E.m.p. between the two points, 

Then E = v» — Vi = the work in ergs done on 
one unit of positive electricity in 
moving from one point to the other. 
.*. EQ = the work in ergs done on q units in 
moving them from one point to the 

But according to the above definition of unit 
quantity Q = c t, 

where t = the time in seconds during which the . 
current has been flowing. 

Substituting this value for Q, 

EC# = work in cigs expended in # seconds by 
a current c and an EJI.P. of E. 

■■ EC = work in ergs expended in one second 
by a current c and an e.m.p. of E. 


dneed to the practical nnits ; it now remains to 
reduce the right-hand side to horse-power. 

One erg = one dyne x one centimetre. 

And gravity exerts a pull on a mass of one 
gramme of 081 dynes. 

. The work done in raising one gramme through 

a height of one centimetre = 081 ergs, 

but 1 foot = 30-48 centimetres, 
and 1 pound = 453-6 grammes. 

.•. The work done in raising one pound through 
a distance of one foot = 981 x 30-48 x 453-G ergs, 
or one foot-pound = 13,560,000 ergs. 

horsepower } = 33 > 000 foot-pounds per minute, 

„ „ = 550 „ „ „ second, * 

„ „ = 550 x 13,5G0,0Q0ergs„ „ 

„ „ = 7,460,000,000 

.-.10, 000, 000 EC =7, 460, 000, 000 x liorse-power, 

10.000. 0(10 E 0 

7.460.000. 000 ’ 


. Horse-powc 


That is to say, multiply the e.m.f. in volts by the 
current in nmperes and divide by 746 In ordor to 
find the liorse-power being expended in any portion 
of the circuit. , 

CONVERSION OF ELECTRICAL ENERGY ISTO HEAT. 

From the definition wo have 

1 caloric = 42,000,000 ergs. 

Inserting this value in the equation 

10,000,000 EC = work in ergs per second. . 


Dost in calories per second = 


Heat in calorics = -p^-- 

BXAMFI.E 1.— -On testing an nro lamp, which 
wns giving a light of 1,500 candle-power, it was 
found that the E.M.F. at the terminals of tho lamp 
was 50 volts, and tho current pnssing was* 10 
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Substituting the values given in tlic example in 
tli is expression, we get 

Efficiency = 1 -y u °^~ 1 -- 

= i 2S I candles per H-F. Anstctr. 
In incnncicsccnt lighting the efficiency of a lamp 
is Spoken of as so many watts per candle, therefore 



Example 2. — What is the power absorbed in 
a glow lamp wliioh gives l(i candle-power, with an 
E.M.F. of 100 volts, and a current of -6 ampere ! 

Poiver = 100 x -G 

, = 00 ivatts. Ansurtr. 

. Efficiency = 

t= 3*75 iratls per candle. Answer. 

Example 3. — What quantity of heat is de- 
veloped in the filament of the glow lamp (Example 
2) in 5 minutes. 



Or sufficient heat to raise 4280 grammes of water 
throngh 1° Cent. 

CONDENSERS. 

If two 'non-conducting bodies, snob as silk and 
.glass, are rubbed together and then separated by a 
definite distance, it will be found that they will 
have equal charges, but of opposite kinds. It is 
often taken for granted that the greater the amount 
of rubbing the greater will be the cliavges pro- 
duced, but this is a fallacy. The mere act of 
rubbing is useless except that it brings all parts of 
the two bodies into contact. If all parts of the 
two bodies could be brought into contact by any 
other means, and without the expenditure of any 
energy, the result — as far as the charges are con- 
cerned — would be exactly the same. It is not the 
■milting, it is ilia actual contact between tho dissimi- 
lar substances that initially gives rise to the differ- 
ence of potential between them. The amount of this 
difference of potential depends upon the nature of 
the substances, and its value — which" is called the 
contact iwtential difference— is well known for many 
substances. 

It is now easy to understand where the comparar 
tively large charges on the glass and silk come 
from. They have extremely small charges when in 
contact — owing to their contact potential differ- 
ence — and in tho act of separating them, work 
must be done in order to overcome the mutual 

attraction which takes place between them; in 


their final positions they therefore have a high 
potential which is the equivalent of tho amount of 
work done in bringing them to those positions. 
Two insulated conducting bodies of dissimilar sub- 
stances would in the same manner become charged 
if brought into contact and separated as above 
described. 

The quantity of electricity in such a charged 
body — if sufficiently large— can be measured by an 
ordinary ballistic galvanometer, thus: — Connect 
one end of a wire to the charged body, and the 
other end to one terminal of the galvanometer, 
which is connected to earth by the other terminal. 
The charge on the body will instantly rush through 
the galvanometer in the form of an electric current 
which is strong in tho beginning, hut gradually 
falls off to' zero as the body becomes discharged. 
The whole operation is’ practically instantaneous ; 
hut while it lasts, an actual current is flowing 
through tho galvanometer, and this current natur- 
ally produces a throw, the amount of which gives 
a measure of the quantity accumulated on the 
charged body. The quantity thus measured is ex- 
pressed in coulombs where the coulomb is defined 
os that quantity which jinn's per second past any 
cross section of a conductor conrcging one ampere. 

The quantity of charge that can be accumulated 
or condensed on any insulated body depends not 
only on its size, but also on > its proximity to neigh- 
bouring bodies. If a charged plate A is close to 
an uninsulated one b. 


— — a, 

it will induce on B an equal but opposite charge, 
and if the plate u be now insulated, let us consider 
what happens if the distance between them is 
varied. In their original positions they are at a 
certain potential difference, and attraction takes 
place between ; if they are moved apart, work must 
be done against this attraction, and therefore tho 
potential difference between them rises, and tho 
greater the difference to which they arc separated, 
the greater will be the potential difference between 
them. On the other hand, if they are allowed to 
move closer together under the action of their 

mutual force of attraction, tho potential difference 

between them falls, and tho closer they are to- 

gether tho smaller will it become.' Eor any given 
positions of the plntcs the arrangement lias a per- 
fectly definite capacity. The capacity of any 
arrangement is the number if coulombs that must he 

given to one plate in order to produce a potential 

difference of one volt between the two. The capacity 
therefore can ho increased by making "the distance 
between tlie plates as small as possible. Suoh an 
arrangement is called a condenser, which may be 
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defined as inn conductors separated by an insulator, 
and so arranged that the capacity is large compared 
iritk the she of the conductors. 

The capacity ot a condenser depends not only 
upon the size of the plates, and upon the distance 
between them, but it also depends upon the natnre 
of the insulating substance that separates them. 
If instead of nir they are separated by paraffin- 
wax. the capacity will be nearly doubled ; if se- 
parated by mica, the capacity will be five times ns 
gTCat. This means that each insulator has a pro- 
perty peculiar to itself which determines the 
capacity of the condenser in which it is used as 
the insulating substance. In a condenser the in- 
sulating substance is called the dielectric, and this 
property is called the specific inductive capacity 
of the dielectric. Air lias been assumed ns the 
standard, and the specific inductive capacities of a 
number of different substances are given in tlio 
following table : — 


F SPECIFIC INDUCTIVE CAPACITIES. 


Spccinc Induct he Capacity. 


hnlplmr 
blidlai- • 


(iiitta lervlin - - 
Mic.i - - - - 
Gian (\ cry lljjlit) 
ii (\cr yUcnse) 


0-0 

10-i) 


If two conducting plntcs, separated by an insu- 
lator, arc maintained at a fixed distance apart, and 
their difference of potential gradually raised to 
a sufficient amount, the dielectric between them 
becomes subjected to a continually increasing 
clcctiic stress, which it can no longer withstand, 
but will be raptured by the passage of an electric 
spaik between the two plates, which will then bo 
found to be discharged. The Aurora Borealis 
(Figs. 00 and 01) shows the manner in which this 
discharge occurs in a rarefied atmosphere. With 
different dielectrics, the quantity of electricity 
that can be given to the plates before discharge 
occurs varies greatly, but its amount is fairly 
well known for the different dielectrics ; it'must, 
however, bo remembered that it has no connection 
either with the insulating property of the material, 
or with its specific inductive capacity. The capacity 
of a condenser is not the quantity that can be put 
into it before discharge takes place, it is the quan- 
tity in coulombs that must be put into it in order 
to obtain a potential difference between the plates 
of one volt. 


The unit of capacity is called the Farad, but the 
condenser that would have a capacity of one farad 
would be so extremely large, that for practical pur- 
poses the microfarad Conc-milliontli of a farad) is 
the unit generally adopted ; it is the capacity of a 
condenser which would have a potential diffeicnce 
of one volt when one-millionth of a coulomb was 
put into it. The capacity of any condenser de- 
pends upon three things, as can be expressed thus : 

F=* S . 

■Where F=thc capacity of condenser, 

„ a= area of plates, 

,, s=spocific inductive capacity of di- 
electric. « 

„ d — distance between the plates. 

It can therefore bo increased by increasing the area 
of the plates, by diminishing the distance between 
them, and by using n dielectric of high specific in- 
ductive capacity. 

The usual method of constructing a condenser of 
Inigo capacity is as follows : — A number of sheets 
of tinfoil are cut with a projecting lug as show n in 
A, Fig. G2, and another set of the same size with 


Tinfoil. { 


their lugs turned to the opposite side, as shown in 
c; also a number of sheets of bank-note paper 
about two inches both wnys larger than the tinfoil, 
d. The sheets of paper are then separately held 
up to the light, and any of those in which pin-holes 
occur are rejected. A bath containing melted 
paraifin-wax at a temperature of about 110° Cent, is 
also provided. A couple of sheets of paper aie now 

immersed in the paraifin-wax, withdrawn, and 

placed on a horizontal heated iron slab ; a sheet of 

tinfoil is now placed on these papers, with its lug- 
projecting beyond the paper, and to the left-hand 
side. Two sheets of paper are now immersed in 
the wax and laid over the tinfoil; another sheet of 
tinfoil is now taken and placed on the paper with 
its lug projecting to the right-hand side. Two 
more sheets of paper are next laid on, and then 
another sheet of tinfoil, and this process is carried- 
on till the condenser has been made the desired 
size. The condenser is now placed between two 
heated iron plates, and a weight placed on them to 
squeeze out the superfluous paraffin, and the whole 
left till it becomes dry and hard. When finished. 
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ctiflm in pace : consilinm id dhus Augustus vocabat, 
Tiberius praeceptum. Agitnssc Gaiura Cacsarcm 
dc intraiida Britannia satis constat, ni veiox ingonio 
mobili pnenitentiac, ct ingentes ndrersus Germanium 
conntus frustra luissent. Divus Claudius anctor 
itemti operis, tmnsvcctis legionibus nuxiliisque ct 
adsumpto in partem reruiu Vespasiano, quod ini- 
tium rentume mar fortunna fait : domitno gentos, 
capti regerct monstratus fatis Vespasinnus. 

14. Consnlarium primus Aulus Plautius prac- 
positas ac subindc Ostorius Scapula, utcrqno bello 
egrogius: rcdactaque pnulatim in forinam pro- 

vincinc proximn pars Britnnniac; nddita insnper 

veteranormu colonia. Quaedam ciritatcs Cogi- 
dumno regi donatac (is ad nostrum usque memoriam 
fidissimus mansit), vetere ao jam pridem rccepta 
populi Bomani consuctudinc, ut habcrctiustrumcnta 
servitutis dt reges. Mox Didius Gallns parta a 
Xirioribus continuit, paucis admodum castcllis in 
ulteriora promotls, per quae faina nucti officii 
quacrcrotur. Didium Veranius excopit, isque intra 
annum cxtinctus cst. Suetonius liinc Pntilinus 
biennio prosperas res liabuit, subactis nntionibus 
firmatisque pmesidiis ; quorum ficlucia Jlonam 
insulam ut vires rebcllibus ministrantem adgressus 
terga occasion! patefecit. 

The Sjririt of Revolt in JJritain. 

15. Xninque absentia lugntiremotometuBritanni 
ngitare inter sc mala senitutis, confcrrc injnrias ct 
intcrprctnndo ncccndcre: niliil profici patientia 
nisi ut graviora tamquam ex facili tolcrantibus 
iraperentur. Singulos sibi olim reges fnisse, nunc 
binos imponi, c quibus legatus in sanguiucm, pro- 
curator in bona saevirot. Aeque discordiam prao- 
positorum, aeque concordinra subjcctis cxitiosam. 
Altcrius manutn ccnturioncs, alterius son-os vim ct 
contumelias misccre. .Nihil jam cupiditati, nihil 
libidini exceptum. In proclio fortiorem esse qui 
spolict : nune ab ignavis plernmqne et imbellibus 
cripi dotnos, abstrahi liberos, injungi dilcctns, 
tamquam mori tnntnm pro patria ncscientibus. 
Qunntnlum cnlm transissc militum, si sese Britanni 
nuinerent? Sic Germnnias cxcussisse jugum: ot 
iluminc, non Oceano defendi. Sibi patrlam conjugcs 
parentes, illis avaritiam ct luxuriam causas belli 
esse. Beccssnros, ut divus Julius rccessisse’t, tnodo 
virtutem maiorum suorum aomularcntur. Neve 
proelii unius nut altcrius eventu pavescerent : plus 
impetus, majorem ■ constautiam penes miscros 
esse. Jam Britannontm ctiam decs miscrcri, 
qui Bomanum ducem absentem, qui relogntum in 
alia insula exeroitum dctincrcnt ; jnm ipsos, quod 
difficlllimum fuerit, dcliberarc. Porro in ejus 
modi consiliis pericuiosius esse deprehendi quam 
auderc. 


NOTES TO TACITUS. 

Clap. XI. — Ut Inter isirlioros. " As } utt would expect among 

llnhttiu earpontm. " Tile physical t ypes," 

r.utitac Caletloninm habltuntlum comae. This Is a direct 
refutation to those who hold that everybody horn north 
of tlie Tweed must he a black Celt. 

Colornti, I.C., “dark. 

Pcsitet contra llhjvmia. The subjects of tho verb fueiunt 
arc curiously assorted. Tlirso words must be rendered : 
“the tact that Spain is situate opposite to them.” 

Cacti posttio. " Tlie quarter or the heavens," or. In other 
words, ■« the climate." 

In unirersum acitimanti. The dative case Is an agreement 
with ailAI, which may he inferred. Translate : “Taking 
a broad view, I find it credible," etc. 

Horunvtaaa. Tlie sense of the passage is “ the sacred rites 
and superstitions of the Britons arc the .same as those 
ot the Ganls.” 

Dtpre/temlas. Second singular of tlie present subjunctive. 
It is used inipciuonally ns we me “you," and tlie 
French nso “on,” 

Senna lined multum tllrcrsiis. The languages spoken liy 
Britons and Gauls, which did not differ greatly, Mere 
dialects of Celtic. 

Chap. XII— //aiiwffor nurfjrn. Tlie practice of the early 
Britons differed from that or most nations who hnre 
fought from a chariot : “Tlie clinriotccr is tlie man of 
noble birth, while tlie dependants light ytoin the 
dariot).” 

■Xu lie per prineipet, etc. “ Now they are divided through tlie 
action of chieftains, by faction and intrigue." 

Xante thiabns . . . contemns. Tlie English idiom differs 
wholly from the Latin. Wo should make the states tlie 
nominative, and translate thus: “Two or three states 
seldom combine together to ward offn common danger.” 

Curium, etc. TIio climate lias nltcrcd little elnco tlie 
time orTaritns. Then, ns now, the sky was darkened 
by mist and cloud, so that all tlie sins of the fog may 
not be ascribed to coal-gas. 

Scilicet extrema, etc. Tliis explanation or tho northern twl- 
light Is or course baseless. Tacitus behoved that the 
cai til was flat, and that the night uas the result of tlie 
shadow cast by tho earth. 

Chap. XIII. — Ijisf. Tacitus has just been speaking of tlie 
country and its products, and naturally introduces tlie 
mention or the inhabitants with ipsi. 

J n jit net a imperii nutrient. Lit., “the enjoined services of 
tlie Empire,” or, ns we sliuuid say, 11 tlie services en- 
joined by tins Empire." 

Si injuriac abslnt. The character which Tacitus gives the 
ancient Britons belongs to those who Inhabit tho kind 
to-day, In spito ot the Introduction of fresh blood. 
Now, as then, they are ready to obey If they are pro- 

- tcetcil from oppression (injuriac}; liow.as then, they con- 
sent to be ruled (parcant ), but will not endure slavery. 

•Igitur. The conjunction does not here imply a consequence 
or result. It simply marks a transition from one sub- 
ject to another. It may he translated, “to continue," 
or, “ to resume.” 

Dints Julius. The great Julius Ciesar was the first to enter 
Britain with mi army, and ho Jins left us tho history 
of his campaigns. 

ratlins sit. From pallor, which, as you have learnt, is fol- 
lowed by an ablntivo. 











THE NEW POrUI/AR EDUCATOR. 


as cane sugar, milk sugar, maltose, etc. ; (2) Glu- 
coses (C„Hi a O c ), as grape sugar or dextrose, fruit 
sugar or laevulosc, etc. ; (3) Amyloses or starches 



Fig. 01.— Potato-Stabcb Giusoua. 


(C„H w O e ), as starch, dextrin, glycogen, cellulose, 
gum, etc. 

The above formulas simply give the ratios of 
carbon, hydrogen, and oxygen, and do not represent 
the moleciiles of the substances. 

Cane Sugar, or Saccharose (C^H-jOjJ, is ob- 
tained from the juice of the sugar-cane, a variety 
oi noetroot known ns the sngnr-bcet, tiro date, 
the sugar maple, etc. When boiled with dilute 
sulphuric acid, cane sugar is converted into “in- 
vert” sugar. Cold strong sulphuric acid instantly 
chars sugar, converting it into a voluminous black 
mass of carbon. When licatod with nitric acid, 
sugar is converted into saccharic acid, CclfjjOg. 

Cane sugar does not reduce an alkaline solution 61 

copper sulphate when the mixture is boiled for a 
short time. A solution of cane sugar docs not fer- 
ment directly when yeast is added, but it is rapidly 
converted by lliat substance into a mixture of dex- 
trose and lmvulosc, and these bodies then enter 
into active fermentation. 

Milk Sugar, or Lactose (C K H a 0 u H»0), is obtained 
from the whey of curdled milk by evaporation ; it 
forms hard white crystals with a sweet taste, and 
ferments with great difficulty on the addition of 
yeast. 

Maltose (C, 2 H 52 0„H s 0) is the suga'r produced by 
the action of diastase upon, starch, and occurs in 
malt ; it is therefore the sugar from which at one 
time beer was exclusively made. ' Maltose reduces 
an alkaline solution of copper sulpbato, giving a red 
precipitate of cuprous oxide, CUjO. ' ‘ v 


The Glucoses . — Glucose, Dextrose, or Grape Sugar 
(C,H 12 0^ occurs in the juice of sweet grapes, and 
in the urine of persons suffering from diabetes. It 
is most usually- prepared by boiling starch with 
dilute sulphuric acid for some time ; it is much less 
sweet than cane sugar, and does not crystallise so 
readily. Cold strong sulphuric acid does not char 
glucose. Glucose is most readily distinguished 
from cane sugar by its reducing action-on-metallic 
oxides: a small quantity of a dilute solution of 
copper sulphate is placed in a test tube and mixed 
with a solution of glucose ; caustic potash, KHO, is 
then added drop by drop until a clear dark-blue 
solution is obtained ; this is hented, w’hen a bulky 
precipitate, first yellow, Cii„(HO)j, then red, Cu a O, 
is thrown down, and the blue colour completely 
disappears. 

Lrcvulose closely resembles dextrose, it occurs 
in honey and ninny fruits ; a mixture of laevulosc 
and dextrose is called fruit or invert sugar. If enne 
sugar be heated with dilute sulphuric acid, it is 
converted into invert sugar. 

Dextrose, obtained by heating starch with dilute 
sulphuric acid, and invert sugar, obtained by heat- 
ing molasses with diiuto sulphuric acid, are now 
manufactured on an enormous scale, and sold as 
“saoohnrin,” which is used ns a substitute for malt 
in brewing beer. There are twp other snbstances 
named saccharin, one is tiro anhydride, O 0 H ]a O c , of 
monobasic saccharic acid, the other is a substance 
man v times sweeter than ordinary sugar, with which 



it has no chemical relation whatever ; its full name is 
■benzogUrthosnlphonio imide C e H 4 <|^J>-NH. 

Starch (C 0 H, 0 O 0 ) is very widely diffused, being 
found in almost eVery-plaat ; some portions- of ’the 





■with water, and washing the palp on a sieve. The 



FiB. 53.— Wjieat*Stahch Grascus. 


milky fluid which passes through contains the starch 
grannies suspended in water ; it is allowed to stand, 
when the staroh gradually settles; the water is 
then drawn off and the starch dried. Starch is in- 
sohiblcincold water; when viewed nnderthemicro- 
scope the starch granules arefonnd to have charac- 
teristic shapes, according to the plant from which 
they arc derived. Conccntrio lines are usually 
noticed, which seem to be arranged round one spot 
called the “hilum,” this is well seen in potato 
staroh (Fig. SI). If a mixture of starch and water 
he boiled, the granules seem to burst, and the starch 
enters into a sort of solution. IVhen a solution of 
iodine in potassium iodide is added to cold starch 
solution, a deep blue colour is produced, which van- 
ishes when the mixture is boiled, but usually returns 
again on cooling. 

Dextrin, or British gum (C s H 10 O 5 ), is prepared 
by boiling stareli with dilute sulphuric acid, or by 
heating starch to 250° Cent. ; if the starch he moist- 
ened with nitric or hydrochloric acid, a temperature 
of 120° Ccat. is sufGoicnt : dextrin is also produced by 
the action of diastase on starch, maltose being 
simultaneously formed. Dextrin is a white or ycl- 


dipped for a few seconds in a cold mixture ot two 
volumes of sulphuric acid with one of water, 
and then rapidly and thoroughly washed, it is con- 
verted into “ parchment paper.' so largely used for 
covering jam pots, packing butter, etc. ; it can also 
be used instead of a bladder for experiments on 
diffusion. 

If finely divided cotton wool be soaked In a cold 
mixture of one part of strong nitric and three parts 
of strong sulphuric acid, and then thoroughly 
washed and carefully dried, it forms guncotton, or 
pyroxylin, CjHjCXO.jjOj, three atoms ot hydrogen 
being replaced by three XO„ groups. Guncotton 
is much used as tin explosive ; if lighted it burns 
rapidly without exploding, but if detonated with a 
percussion cap it explodes with great violence. It 
explodes equally well even if soaked in wnter, pro- 
vided that there is a small quantity of dry gun- 
cotton surrounding the percussion fuse. If the acids 
in which the cotton wool is soaked arc more dilute. 



Fie. 54. — Rye-Starch. Fie. 65.— AimownoOT-STAncn 

(East India) 


collodion C 0 Hb(NO») 2 O s is formed instead of gun- 
cotton. Collodion is soluble in a mixture of ether 
and alcohol, the solution when allowed to evaporate 
1 eaves a tough, tenacious, transparent film ; it is much 
used in photography, also in surgery to form a tem- 
porary covering for largo wounds, bums, etc. 

THE AROMATIC BODIES. 

These may bo considered as derivatives of lenzent. 
The substances which we have hitherto studied have 
been chiefly those which are closely connected with 
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From' benzene nil the aromatic hydrocarbons can 
be derived, thus toluene is methyl benzene, 
C u H,(CHj) ; xylene, dimethyl benzene, CfiH^CH.,),,. 
i Benzene (O e H c ), sometimes called benzol, can be 
formed by heating acetylene to a reel heat. It is 
usually obtained from coal-tar oil — i.e., the liquid 
which distils over when coal is heated for making 
gas. Tiio oil is purified by repeated washings 
alternately with sulphuric acid and caustic potash, 
and is then distilled ; the portion which comes over 
between 80° to 90° is collected apart, and cooled 
to -12° Cent., when the benzene crystallises out. At 
ordinary temperatures it is a thin colourless liquid, 
with pleasant odour; specific gravity -S35, boils at 
80-3“ Cent. It is insoluble in water, but mixes 
readily with alcohol and ether. It dissolves iodine, 
sulphur, phosphorus, and the fats readily. It must 
not he confouuded with the so-called “benzolin,” 
which lias similar solvent properties, but is a light 
paraffin (see Vol. VI., p. 4). 

Benzene forms (like methane, ethane, etc.) various 
halogen derivatives, in which chlorine, bromine, and 
iodine take the place of the hydrogen; thus, we 
have monochlorbenzene, U |; H.C1, dichlorbenzene, 
C 0 HjCl.,, until we reach C c Cl 0 (liexclilorbcnzcne). 
So, also, we have — 

Nitrobenzene (G 0 H.NO L .), a light-yellow poisonous 
liquid, obtained by adding benzene to strong nitric 
acid. It has an odour resembling that of bitter- 
almoiul oil. It is used for flavouring confectionery, 

.scenting soap, etc., under the name of “Essence of 

Mirbane, ’’ or artificial hitter-almoml oil. Enormous 
quantities have been used, of late years, for the 
manufacture of anilin. 

Anilin, or Amidohenzene (C„H 5 NH S ).— This base 
— for it can be considered ns ammonia, NH-, in 
which one H has been replaced by phenyl, CyH s — 
was first obtained in 1820, as a product of the 
distillntion of indigo. It is usually manufactured 
by reducing nitrobenzene with nascent hydrogen ; 
iron-filings and hydrochloric acid being -used to 
generate the hydrogen — 

C 0 H 5 NO 2 + 3Fe + 0HC1 = 

C c H s NH„ + 3FeCl2 + 2H,Q. 


Anilin is a colourless liquid, with a peculiar 
odour; specific gravity l-03(i, boils at 184-5“ Cent. 
Wlion quite pure, it solidifies at -8° Cent.; when 
exposed to the air, it turns brown ; it is not very 
soluble in water, but dissolves readily in alcohol 
and ether. When bleaching powder (chloride of 
lime) is added to a solution of anilin in water, a 
violet colour is produced. Both anilin and its 
vapour are very poisonous. Enormous quantities 
are manufactured, and used in the production of 
the well known anilin dyes. , 

In 1856, Perkin commenced an investigation on 
the artificial formation of quinine. His experiments 
in this direction were unsuccessful ; but, by treating 
the sulphate of anilin with potassium bichromate, 
he obtained what he described as a very unpromis- 
ing precipitate, and extracted from it the now well 
known dye, 3Iaure. This, the first anilin dye, was 
discovered nbo'ut Easter 185G ; and although it has 
been driven out of commerce by other more brilliant 
dyestuffs (it is still used in this country to colour 
the penny stamp), yet the importance of its dis- 
covery can hardly bo over-estimated. Mauve was 
eventually proved to bo the sulphate of a powerful 
organic base, C 57 H a4 N 4 . 

In 1858, another important colouring matter was 
prepared — Anilin Beil, or Bosanilin (C :o H sl N a O). 
Various salts, acetate, hydrochloride,' etc., occur in 
commerce under the. names of magenta, fuchsine, 
etc. Colours of all shades are now prepared from 
the parent substance, anilin, nnd bodies closely 
allied to it; but their constitution is usually com- 
plicated, and their methods of preparation only 
interesting to the chemist nnd the manufac- 
turer. 

Phenyl Alcohol , Carbolic Acid, Phenol, Coal-tar 
Creosote (C 6 H s HO).— T his substance may be con- 
sidered as benzene in which one H is replaced 
by the group HO. It is an important constituent 
of coal-tar oil, in which it was discovered in 1834. 
The oil is distilled, and' the portion which passes 
over between 150“ to 200° Cent, collected. This 
portion is treated with caustic soda solution, the 
lower layer of liquid drawn off and decomposed by- 
adding dilute sulpluuic acid. The crude product 
thus obtained is purified by distillation. 

Pure plienol crystallises in colourless needle- 
sliaped crystals ; specific gravity 1-0G6, melting at 
40® Cent, and boiling at 181-5° Cent. On keeping 
it usually turns a reddish colour. Its odour is well 
known. It is very poisonous, and attacks tho skin ; 
the best antidote is either half a tumbler of olive 

oil, or half an ounce oE Epsom salts dissolved. in 

warm water. Carbolic acid is a powerful dis- 
infectant ; it dissolves in about 15 parts of water, 
nnd is readily soluble in alcohol. The aqueous 
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solution is roloured violet on the addition of a little 
ferric chluriile. 

I'ltcnnl or carbolic acid must not. be confounded' 
with the creosote obtained by distilling beech and 
other hard woods. This wood-tar creosote contains, 
it is tnic.soinc phenol ; but it contains, in addition, 
crco-ol (CjH-CHpCHjOH) and some allied bodies 
which together give it its ehaiactcristic odour. 
This cico-ote is much used for preserving wood, 
fish (‘‘kippering)," etc. The coal-tar creosote 
decs not contain any cicosol. etc. 

By the action of stiong nitiic acid, phenol is 
com cried into a nil hi body, called — 

Picric Acid, CJt L (NO-) 3 lI().— This substance 
forms yellow crystals, which have an intensely 
bitter ta'tc ; they ate slightly soluble in water, but 
more readily in alcohol. The solution stains the 
skin and ilye* wool and silk a bright yellow. Its 
salts, the pierntes, explode violently ivliiii lic.it nl. 
One of the varieties of smokeless powder contains 
much picric acid. 

^i;i«i'jtr(C c H ^OjJisn yellow crystalline substiinrc. 
obtained by oxidising atiilin with dilute chromic 
acid, 1 Ij,Ci 0 4 ; when sulphur dioxide. SO.s is passed 
into an aqueous solution or quinone, ft is converted 
into— 

liudroyninanc, or Qninol. CJfj(HO..). — This 
suh'tanco forms colontless prisms; melting at lG'.t° 
Cent., soluble in 37 part* of water, and easily in 
alcohol and (tlicr. It reduces silver salts, anti lias 
been much u-cd during the past two or three years 
a* a photographic ■■ developer.” 

Pyroyalhc Acid, C t U 5 (lIO) 3 -or. as it is more 
properly termed, PgrogalM (since it is nn alcohol, 
not an acid)— is obtained by heating feallic acid — 

c t h,,o, — co a + c n ir f ,o v 

(i.illlJ &.»C iw-aiw. 

Jt can lie prepared hy heating the dried lesitlue 
obtained by evnpointing an aqueous extract of 
gallnms. to 1S0-K3* Cent., in an non snucejviii, 
covered with a paper liontl. It faints colouiless 
crystals, which me very light and very soluble in 
water. When nn alkali (XnllO, KUO, or AtlillO) 
i' added, its aqueous solution rapidly absorbs 
oxygen fiom the air, and turns blown; it gives n 
bluish-black colour with fcirous sulphate, and 
i educes gold and silver salts. It is n well-known 
phoiogiaphic " developer.” 

licit :aic A Idchydc, or Hiller Almond 0//(C 3 lf 3 C0If), 
tan be obtained liy crushing hitter almonds, adding 
water, and then allowing the mixture to stand five 
to six hours at a tenipciattiie of .TO’ to ■10’ Cent. 
Bit ter almonds contain what is termed a “glnco-iilc ” 
(l A, a substance which yields grape sugar orglncose 
when it splits up) named “ nmygdalin." Tliey also 


contain a pccnllnt ferment, “emulsin orsynaplase," 
which has the power of splitting up amygdalin into 
hitter nlinnnd oil, hydrocyanic acid, and glucose. 
The benzoic aldehyde is then distilled off. It is 
obvious that this oil will contain the prussic acid. 
Thu in dinary bitter almond nil, therefore, is very 
poisonous. It can be freed from the prussic acid 
vviiliont spoiling its llavoniing properties, but the 
pure oil is said not In keep so well. 

(faille Acitl. f’.lhfHOXCOOll. or lf(C r ll a 0 3 ), 
oreurs. in nntgalls, in the leaves or cel tain oaks, 
and in sumach. It forms colourless crystals, which 
me not very soluble in water. Its solutions give a 
bluish-bhtrk colour with fen ic salts (ordinary 
writing-ink). 

Tannic Arid, or Tannin (C„H, „()„), occurs in 
imtgtills, in sninavh. in tea, etc. It can he obtained 
fiom jKiwdercd nntgalls bv extracting with a 
mixture of spirits of wine nutl ether; tl:.- extract 
on standing sejmintcs into two layers, ihe lower 
living a snoag solution of tannin. Tannin in 
readily soluble in water. Its solution gives n blue- 
black colour with ferric chloride, nml precipitates a 
solution of gelatin. It is to this prnpcny of co- 
agulating and precipitating albuminous bodies, etc . 
that eak-liaib, nntgalls, and otlior substances con- 
taining tannin owe theii cil'icacy in the tan-pits: 
the solution of tannin ginilmilly precipitates and 
conveity tin* oiganic poition of tlio skin into in- 
soluble leather. 

The Tcrjtcncf (Cj„lf 10 ) arc hydroembons which 
occur in volatile oils— as oil of ttiipciitiuc, lemons, 
liergainot. citron, etc., which nro found in plants, 
chiefly coniferous (firs, etc.) or aurantinccous 
(orange, lemon, etc.). The constitution or these 
hydrocarbon' has not yet been determined ; they 
all have the same percentage composition, although 
they iliiTcr ns regards their physical properties, 
odour, etc. These oil*, which arc often called the 
“essential oils,” differ from the fatty oils in leaving 
a giease stain on paper which is not permanent. 

(rtntjdinr (C^Il,,.!)) is closely connected with the 
tcrpencs. 

The essential oils are obtained from the various 
plants either hy pressure or by distillation in u 
current or steam. Turpentine is prepared by 
heating the olro-resinous juice which exudes from 
incisions in various pines; the turpentine distils 
over, while “ resin " nr “ colophony " remains behind 
in the retort. 

The Alkaloids are oiganic bases of vegetable 
origin. They all contain nitrogen, and me mostly 
soliil; they unite with acids, IIC1. II. /SO,, etc., to 
form salts; t heir solution are all precipitated by a 
solution of iodine in potassium iodide. Xicatine 
is a very poisonous brown liquid obtained from 






include some of our most potent drugs and some of 
■our most active poisons. 

We have non: concluded a brief summary or a 
few or the more important organic substances. 
In order to give the reader an idea of the present 
rate of progress in this branch of chemistry, 
we may stato that it lias boon computed that,, 
during the last ton years, the number of orgnnio 
compounds known to the chemist lias been doubled. 
It is but sixty years ago that the belief was 
widely prevalent that the majority of bodies 
which were found in plants nnd animals could 
be built up solely in tlio living organism. In 1828 
Wohler artificially prepared urea, one of tlio most 
characteristic products or tho animal economy, 
from strictly inorganic materials. Since that date, 
substanconftersiibstauco has been made artificially 
from tho elements carbon, hydrogen, oxygen, and 
nitrogen. Nearly all tho fatty bodies, alcohols, 
acids, ethers, etc,, and tho vast majority of tho 
benzene derivatives, cun thus be prepared. Among 
recent triumphs may be mentioned, tlio artificial 
preparation of alizarin (tho colouring mntter of the 
madder plant), indigo, citric acid, uric acid, nnd 
grape-sugar. At the present time, as soon ns tlio 
coiwtitvtion or a body is discovered, its artificial 
production seems to bo simply a matter of patience. 


over northern seas," nnd overrunning helpless 
Britain, were wild, fierce, and uncivilised ; their 
life was wholly made up of war and adventure ; 
their gods were gods of battles, and their national 
heroes were warriors j their conquest of Britain 
itsolf displayed energy and courage in abundance, 
and the most relentless cruelty in no less degree 
and tlioir literature (if we may bo allowed to 
stretch a point, and apply tho word to compositions 
which were not generally writton, but handed 
down from month to mouth) consisted of songs 
of war nnd adventure, the achievements of heroes 
relntod in rude verso. By far tho most important 
specimen of tho poetry of this period is tho lay of 
••Beownlf." 'flic date of tho poem is doubtful. 
It was brought by the Saxons from Germany to 
their new home in England, and was afterwards 
translated into Anglo-Snxon. The scene of the ’ 
poem has formed the subject of much controversy 
as to whether it be Sweden, Denmark, England, or 
mere dreamland. The poem'rclales with much 
energy and freshness how Hrotligar King of Heorot 
and his thanes were persecuted by a monster, 
Grondcl, who dwelt in tho fens, and who used to 
come by night and carry oil tho tlianos as they 
slept in the hall after tho feast; how Beowulf, a 
thane and kinsman of Hygclac King of the Goths, 




















1 Ralph Higden. 

3ut the Norman, conquerors of England .were, as 






old Saxon system of alliterative versos, it shows 
ns the rhyming versification borrower! from the 
Norman-French. In the main, however, its structure 

To the same century, though probably n later 
portion of it, belongs the 11 Omnium.'' so called by 
its author Orm, or Onnin, utter his own name. 
Ormin was an Augnstininn friar, and hi-, book is 
a metrical version of the Gospel narrative, har- 
motiised, ns he explains himself, from the four 
Evangelists; and with homilies or discourses added 
upon the various passages, in the order in which 
they occur in the Church services. The “Or- 
raulura” is very long, and has but little poetical 
merit; but the versification is smooth, and its form 
is worth noting. The metre is nhnosl identical 
with the modem ballad metre, but without rhyme, 
and also without alliteration. 

Other temains of Transition English literature 
have come down to ns, but none of so grant general 
interest ns the two of which we have spoken. The 
largest and most important work of this period 
which lias been published next to those mentioned is 
the “ Ancren lliwle," or “ Rule of the Anchoresses ” 
(that is, nuns). This curious book is a treatise on 
tlio duties and dangeis of nuns with full instruc- 
tions for their gnidnnee upon all points, illustrated 
by warnings and examples from the Bible and other 
sources. It is addressed, apparently by a learned 
divine (possibly Bishop Poor, who died in 1237), to 
three ladies, “sisters, of one fat her and one mother, 
having in Ihc bloom of yonth forsaken all the 
pleasures of the world and become anchoresses.” 

The remaining period, falling between the middle 
of tho thirteenth century and the age of Chaucer, 
is that during which tho name of Old English is 
given to tho inngnnge ; and in it, as in the pre- 
ceding period, the literature in the nntivc tongue is 
but scanty. 

The two most, ambitions works in English be- 
longing to tills period arc metrical chronicles, those 
of Robert of Gloucester, and Robert Jlnnnyrtg or 
Robert of Brinmc. Neither of these is of much 


, was all. or nearly all. in French. But 
at this period, writers were busy turning tho most 
popular of the French romances into English ; and, 
as might be expected, they were not only translated, 
but imitated, and to such an extent that a con- 
siderable quantity of the vernacular poetry of Hint 
age 1ms been handed down to us; while, of course, 
that which wc possess must be but a very small 
part of that which once existed. 

Sucli is in very brief outline the history of litera- 
ture in England before the great era of which 
Chaucer is the most distinguished representative. 


Comparative. -lav -tov. 

Superlative, -error -tary -iotov. 

These forms are taken by yiis. meet, and raxis, 
swift, tho termination -vs being removed. Taxvr, 
however, has in the comparative eirrur (Oieaur 
is another form of the same word) ; thus— 

Positive. Compmativc. Supaintin. 

yZ-is. yo-iar. ijS-ioror. 

r«x-«r- Sorrow'. r ax-tar os. 

Also by two ndjcctivcs- ending in -po r (namely, 
ahrxpos, hateful, shameful; and ix^pis, hostile), the 
termination -pos being cut off ; as — 

Positive. CoHIJHiniiK. Siijki la lire, 
aiexpos. alex-lair. afex-‘eros. 

IxOpis- exB-luv. ( X 0-l<rros. 

Vocabulary. 

'AAAoi, -oi, -e, others. Of attparcTs, the in- • 
Z Sov, rh, a living being, temperate. 

nn animal. 'Oepy, -ys, y, smell. 

Kaip6s, -Du, S, season '0$ur, -cur; o, a serpent. 

(time generally). n apfyu, 1 afford, coni- 

Aourdr, -y, -ov, the re- municato; (middlo 





GREEK. 


Exercise 53. 

Translate into English . — 

1. 'O PaOoTaTos Girvos i}Siarts ianv. 2‘. IloAAa 
SvBri 7]5ttT77]t’ daprjt' 7ropf xtTai. 3. OiiSh' OarrSv {an 
rijs 3i)s. 4. TijK aiaxltrrtjv SovXdav al aKparcts 

SavXciovatv. 5. TlniTur iiStardv ianv i] tplXta. G. 
OvSlp aXax‘dv ianv 5) aAAo plv it' v$ txfiv, &XXo 
Si Xiyetf. 7. OI uifreis rols XatvoTs (dais ?xflnrriif 
Siam S. OuSer ra avBpunta t'xOiCr {aria •?/ 4 dyUpurros. 

9. Tctx'O’Ta 6 Kaiptii poraipepei ra irptlypaTa. 

EXERCISE 54. 

Translate into Greek 

1. Nothing is sweeter tlinn deep sleep. 2. Sleep 
is very sweet. 3. Nothing is more disgi accful than 
slavery. 4. Slavery is a \crv bitter thing. 5. Horses 
are very swift. G. -Nothing is more unfriendly than 
bad ndvicc. 7. It is most shameful to think one 
thing and say another. S. Bad men think one thing 
and say another. 9. Nothing is sweeter than a 
faithful friend. 

A number of adjectives not being reducible to 
either of these forms, are called irregular (though 
some, it will be observed, have also the regular 
form): c.tj . — 

ADJECTIVES OV IRREGULAR COMPARISON. 

1. iyaSiis, good apdrav, n.&psivov apiarot, si, -os. 

BsXriur BfKnoros „ 

KpeiTTuiftycpfiatrur) KpdriaroT ,. 

Xtlav Xfrrros „ 

2. Hands, bad Ksadav ttattiaros 

X*‘pa»’ x c ’P‘asos it 

tJttgoi' Xatrauv), [Ijuioto, flrfr.] „ 

inferior 

3. na\ is, beau- ttaxxluv itdXXiaros „ 

tifnl 

4. ctAyei yds, aXyetvdrepos (peg- aXysivoTaros „ 

painful vim] 

aXyiav &\ytaros „ 

5. fiaxpis, long paxpirrtpos paKpiraros „ 

pdaauv pi/maros „ 

G. tuKpds, small piKpiripos piupdraros ,, 

vAaTTtor {ixdaaav) #ABX«rror „ 

7. oAiyor, few ptluv oXiytaros „ 

8. jueyar, great pd(wr piytaros „ 

9. iroAvr, much rrXdtov (irA 4uv) sr\e7aros „ 

10. ffitas, easy pour tfaro r „ 

11. ■xisrav, ripe r-pirafTcpas irewofToros „ 

12. ttluv, fat murtpas mdraTOS „ 

Several adjectives which express tlie idea of 
order or succession nppenr in the comparative and 
superlative only, since from "their import they can- 
not denote an absolute quality, and may he used 


only in comparison, 
preposition or adverb of place. For example : — 
ADJECTIVES WITHOUT A TOSITIVE. 

From xp<J, before trpdrepos, prior v-paras, first. 

From firu, np avtSrepos, upper avdiraros, upmost. 
From Sir ip, over Irripnpos. higher fareproTor, highest. 
From into, under Sin-epos, poster- Cutotoj, most be- 
ior hind. 

From {(, from fo-xaver, -last, 

most from, most 

From vrAijiriov, srAqiriafTepos, srAqiriafTaTos, 
near(lnHomer nearer nearest. 

irAijofos), 

Fmm srpiaa, tor- irpoadrcpos, fur- srpoaiSraTos, for- 
wards tlier, more in thest. 

advance 

'ns. with a superlative, adds strength to it, as 
quant in Latin; for example, Sis rdxtaros, quasi 
celorrimus, as siri/t as possible. 

Vocabulary. 

’Avayttaios. -a, -Of, ncces- KfAeiSt.-, 1 order. 

sary. KoXaxda, -as, jj, flattery. 

•Ardyicn, -Tji, necessity. MoAaitrfr, -4), -Sr. soft. 
’Avapxia, -as, v, absence M irpov, —ov, 1 b, measure^ 
of government, anarchy. moderation, 

rtfra-r, -oros, 6, a neigh- Smiirru, I jeer. 

hour. Srtpyu, I love, I am 

’EA*iiflepof, -a, -ov, free. satisfied with, 1 put 

“EpipuTOs, -or, inborn. up with. 

'Eriore, sometimes. SvpBovXos, -ov, t, an 

’Euruxfa, -«, fortunate. adviser. 

*H, fl, cither, or. Zutppaaivri, sis, rj, sotind- 

'lPqpia, -as, v, Spain. mindedness. 

’Io-x>5m, I am strong. 

Exercise 55. 

Translate into English : — 

1. Oux * paKpiraros Bios iptaris ianv, dAAd 4 
airooSutoTaaos. 2. Merpov M sraaiv apiarov [under- 
stand ianv]. 3. IVtSpai yepnrrepwi' itpdvout 

stair. 4. SvpBovXos ovSels San BeArlav xpdvov. 5. 
*H Aty t ctyfjs uptlrrora, 1) aiyiiv fxc. G. ’Afl 
Kpdnardv ion rb aoipaXioraror. 7. Zxiiirreis, & 
Ay(TT«. 8. BeA rtivtov Kanlovs ivfnrr evruxiartpoi 
tlatv. 9. Obit iar) Xiitn/s x £ *P w ariptfartp tcaadr. 
10. KoAoKcia rwv fiAAwv amuroiv Katcur x^P'erdv 
Ianv. 11. ’A vijp pakaltbs r}/r tyixnr Hal xpvpdruv 
ffrrair. 12. Tcus yvvai(\v it amppoavrri KaWitmi 
aperfi ianv. 13. Ovk can tcnj/ia KdXXtor tpiXov. 
14. 'H EosAeio r£ IhovBipy aAy/tmj itrslr. 15. 'H 
55 os pvni(mi irrriv. 1G. 'O HpnnidtiXnt i£ {Xotxitrrou 
yiyftrai plytaros. 17. 'H yn Ixdanov iari rov 
i/Xiov. 18. 2-r^pye ral t4 pda. 19. ’OAfyitrroi 





Exercise SG. 

Translate into Greek : — 

1. There is nothing better Hum a very diligent 
life. 2. The opinion or the ancients is very good. 
S. Time is the best adviser. 4. Tho truest is the 
best 5. Grief is a very great evil. 15. Nothing is 
woiso than flattery. 7. The most intemperate nicii 
are the slaves of pleasures. S. Women have nothing 
more’ beautiful titan wisdom, it. To free men no- 
thing is worse titan anarchy. 10. Tito crocodile is 
very long. 11. Tito son is less than the father. 12. 
Tito bad often Itavo more property titan tho good. 
13. War brings many great evils. 14. It is easier 
to commnnd ; it is happier to obey. 15. We enjoy 
most [superlative neuter of ^5us] (lie ripest, fruits. 
16. My father's sheep arc fatter than those of [the 
article ra] his neighbour. 

ADVERBS AND TIIEIR FORMATION. 

Under the name of adverbs wo indicate those 
indeclinable words which denote tho relations of 
time and place, or tho relations of may and manner: 
as, inti, there ; oSo, now; Ka\ut, well. 

Adverbs of manner are formed from adjectives, 
by affixing -us to the pure stem of the adjective: 

CJJ.— 

Adjective. A.lrtrh. 

pi\os, loving. <p!\ws, lovingly. 

KtxAtSs, beautiful. ireAur, beautifully. 

anAovs, simple. curAus, simply, 

was, nil. irarraiT, altogether. 

ertipptou, wise. treoppii-eos, wisely. 

■raxvs, swift. tbx«u it, swiftly. 

piyas, great. /xrydKas, greatly. 

a\T)Sfc, true. aXnOus, truly. 

auviiBjis, accustomed. <rurr)0a>s, accotding to custom. 

The terminations -Btr, -fli, and -St form adverbs 
by being added to nouns, pronouns, and verbs, to 
signify relations of place. Thus, -Otv denotes from 
a place ( whence ) ; -Bi, at a place {sphere ) ; and -St. 


(lan‘» : pcotpiv, a long may ; srepav, beyond a place 
(whence the country along the cast side of the 
Jordan had the name of Pcnea, that is, the land 
beyond): Stopeav, gratis, gratuitously; eropepov, to- 
day (Latin hodio) ; avpior, to-morrow (Latin eras). 

COMPARISON OP ADVERBS. 

Adsorbs of manner hnve commonly no peculiar 
adverbial termination, but employ in the com- 
parative the neuter singular, anfl in the superlative 
the neuter plural, of tho corresponding adjectives. 
The same fact may be stated thus— namely, that 
the neuter singular of comparatives may bo used 
adverbially (that is, with an adverbial signification), 
and that tho neuter plural of superlatives may 
be used witli an adverbial signification. For 
example : — 

Trout Comparative. Superlative, 

aatpuis (oopos), wisely. trotpt Irtpov. ooptoraTa. 
trapeor {aapT.s). clearly. trapioTepor. o-apierrara. 
Xapilrrat (xapitts), cliarm- x a P‘ (0 " r( P 0 >’' xapieo-rem. 
ingly. 

fvSaip6vus{fhoaipur), ltap- eiSaiparttr- tvSatpavlir- 
pilv. t epav. rava. 

altrxptcs (aiffXP^O* shame- dtoxiov. dterxtOTa. 

fully. 

(qSiis), pleasantly. ij5ioj>. 5 j5kttb. 

raxlais swiftly. Oarror. t&xktto. 

Adverbs or place in -a retain that termination in 
the comparative and superlative: — 

Crrijrt retire. Superlative. 

&vu, above. aru-rlpa. ava-ruTtc. 

Itarai, below. Kara-Tt pie. KaTU-Tara. 

So comparatives and superlatives in -to are 
formed fiom : — 

Couijx, retire. Superlalirr. 

irlpa, beyond. wtpairlpto. (none.) 

t ljAoe, at a distance. T7jAorfpo>. TijAoTarw. 

finis, at a distance. hatrri/w. ercatrrdTio- 

lyyis, nenr. lyyerlpw. lyyurirto. 
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vert the direct into indirect intcrrogatives and 
indirect relatives. Prefix t instead oE it, and 
then you ohtaiu demonstratives : as — . 

Simple Mattie. Direct Into rag. Demonstrative. 

>7, whither. irf, whither ? Sirp. rp, there, 

thither. 

pvtua, when. npyiea, at what hrnivtua. rprlua. at that 
time 7 time. 

SBev, whence. niBer, whence 7 4n-<50«'. [toSev, thence] 

[of, whither.] trot, whither? Strot. 

are, when. TTOTt, when ? orrore. rdre, then. 

o5, where. rrov, where 7 Sirov. 

at, ns. nut, how 7 u Trees. [rtif, so.] 

Of these forms, of, roBev, nnd rut are found only 
in the poets, and are not to be ordinarily used in 
prose composition. 


THE PRONOUNS. 

Pronouns express the relation of an object to 
the speaker, inasmuch as they present either the 
speaker himself as the object (the fret person'), 
the person addressed (the second person), or the 
person spoken of (the thirtl person). 

Pronouns may be divided _ into five classes — 
namely, the personal, the demonstrative, the re- 
lative, the indefinite, and tlio intenogative. 


1. PERSONAE PRONOUNS. 

(1) The Substantive Personal Pronouns. 

(i.) The simple— namely, tyd (Latin ego), If 
<ru (Latin tn), thou ; oh (genitive), of himself. 
Singular. 

Nom. lyti, I. ah. thou. ' 

Gen. poi (efiav), of aov, of thee. oS, of himself. 

Dat. got (Igal), to aol, to thee. of, to himself. 


Aco. gi (ege) , me. at, thee. 


e, himself. 


Singular. 




Nom. avrdr aiirii avri. 
Gen. avrov avrgt avrov. 
Dat. aur£ oi/rfi avra. 
Acc. avrov ain-ijv avr S. 


avrov avrov ahrav. 
our oir ovtois avrois. 
avrehs aiiras ahra. 


A"_B. — Tlie personal pronouns in the nominative 
are employed only when a special emphasis falls 
on them, especially in contrasts. This should be 
observed in the following exercises. 

Vocabulary. 

Tpigga, -aror. tIi, a letter ; AiatpBtlpa, 1 corrupt, 
plnr. letters (that is, destroy, 
learning). Svyxalpu (dnt.), I rejoice 

Atarpipu (gen.), I differ with (someone), 
from. 

Exercise 57. 

Translate into English : — 

1. 'Ey & gio ypdtpu, ah Be nal(ett. 2. Zipogat ah, 
& gtya Zev. 3. T tl rtaT, Suove gov. 4. ‘O jranjp got 
flKraris lari. 5. 'O Beat he) ae PA ettVi. (i. El gt 
pAdvreis, ovu ®* afepett. 7. ’E7& <rou ififiugev- 

iarepdt elgt. 8. ‘HStuir ntiBogai aol, & irdrep. 0. 
'HgeTt vgiv avyxalpoger. 10. ‘H Khpa hgat evfpalvet. 
11. 'O Beht vgir noAAh ayaOa napextt. 12. ’O narpp 
vgut arepyet. 13. ’AvSpcivs gdxeaBe, Z arpariurai ■ 
vgav y ip lari tt;U wifAiu <pv\drreiv ft yap hgttt 
ipehyere, iraaa rj iriAis BiafBelperat. 14. 'YgOv early, 
a iraiBer, Tn ypdggara anovBalut gavBivttv. 15. 'H 
grprrjp i'h> arepyet. 1G. Nay rjv unnrj riaos. 17. Zipit 
eX €Tf ftAov marorarov. 18. 2<pip v h irarbp X a pI( fTal ' 
atpu yap arrovBaivs ra ypdggara gavBdvere. 19. T H 
Sian ore, Suove gov. 


Nom. Tigris, wo. , 

Gen. iigav, of us. 
Dat. iig~v, to ns. 

Acc. b gas, us. 
N.A. va, we (us) 


Plural, 
hgttt, you. 

hgwv. Of you. 
hgtv, to yon. 

vgut, you. 
Dual. 

atptS, you two. 


atpe?t [n. afe'a], 
they. 

a<puv, of them. 
aflat, to them- 

afat [n. atpea], 
themselves. 


two. 

G.D. v$v, of (to) atp$v, of (to) [o^aiv, of (to) 
us two. you two. them two.] 


Ahrit, -v, -d in the nominative signifies not simply 
he, but he himself; in the oblique cases, however, it ' 
is used as a personal pronoun n=he, she, it : — 


Exercise 58. 

Translate into Greek : — 

1. We write, but you play. 2. We two write, 
but you two play. 3. I honour you, O ye gods. 
4. O boy, hear us I 5. God always sees you. G. 
If I injure you, you rejoice not with me. 7. You 
rejoice with us. 8. I willingly hear you, O parents. 
9. Father loves thee and me. 10. Mother loves you 
both. 11. It is my duty to watch the house, for I 
am the gunrdian of the house. 12. It is thy duty, 
O boy, to -learn earnestly. 13. .The lyre affords 
pleasure to thee and me. 14. You two have a very 
faithful friend. 

(ii.) The reflexive pronouns : Igavrav, of myself; 
aeavrov, of thyself ; iavrov, of himself. 
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Singular. Exercise 00. 

, treauTou (orauroC), lau-rou (afrroS), Translate into Greek: — 

-5jj. -3*. 1. The wise carry their property, about in them- 

treaurip (raura), imrrtp Qaiirf), selves. 2. Tlic avaricious man enriches himself, 
-if. -p. • but injures others.’ 3. Yon gratify yourselves.. 4: 

. crcaurcfv (iravrir), iaxrriv (ntrriv). The intemperate is not hurtful to othcrs'nnd useful 

-i'll". -nr, -i. to himself ; but lie is an evil-doer to others, and a 

Pl ura j muoli greater evil-doer t o himself. 0. Good children, 

i^rair&y. «ur«v (efivfiv), love one another. 










flips into a hollow partly out or sight. The left 
slope of the pit is covered with brambles and 
honeysuckles, and wc now perceive for the first 
time a stTeam of water, running under the shelter 
of some dock-leaves and foxgloves. "Whilst wc arc 
drawing these a donkey approaches, and stations 
itself upon the bare spot under the old tree, and 
its foal lies down by its side. Those are valuable 
additions to our picture. Two ragged children, 
wondering wliatweaie abont, come out of curiosity 
to, watch onr proceedings. • Soon finding no nmusc- 
-rnent in this, they go into the gravel pit, and. turn 
over the rubbish the gipsies have loft. • These 
afford other suggestions, and are added lo our 
■picture". Some ducks from off the common' come 
130 , 


of contrast. The whole surface of the scene is broken 
up by passing lights and cloud-slmdows, which, as 
they float along, bring out alternately brilliant bits 
_of colour, backed up by shades of various tones 
to relieve them. Tims a sameness is avoided, and 
-wliat is scry important, they assist the perspcctise. 
The sky also helps tin ; its patches of blue, broken 
up by n few dark clouds, with their thousands of 
semi-tones and white masses, form an excellent 
background, against which wc put in the sharp and 
-carefully drawn tendrils and leaves of the ivy on 
the old tn-e. We finish with the weeds and wild 
flowers in the foreground, brighten up the children's 
.dresses, put a few more brilliant touches to the 
..ducks, the sparkling water, nnd the most promineht 
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s, tone ' Ing from Nature, and to urge them never to lot an 
s, and occasion pass by which can afford them nn oppor- 


eomes of a dead Iron and a gravel pit!” 

■ A repetition ot extreme contrasts must - be 
avoided. They would render the picture, if in out- 
line, angular and harsh ; it in colonr, or light and 
shade, the result would he "patchy." Such effeuts 
are startling, hut they are not pleasing when 
repeated. They mast bo nccom]>nnicd by middle 
tones or various grades. Jllaelc and white in juxta- 
position arc not agreeable ; but place comiiinat inns 
of them in conjunction with the extremes, and a 
very different effect is produced. The same may 
ho said ot colours without their combinations; 
lines nlsn. Suppose a perpendicular line cuts a 
horizontal one (and where there is a repetition of 
these tlie effort becomes worse), it will be tiecessury 
to tnkc off the Imv.-h effect they produce by adding 
inclined lines (ere Fig. (5, where the stooping and 
inclined ligmes unite the two extremes, the one nn 
the ground and the upright figure). 

Wo must now say something about the ini reduc- 
tion of figures ami oilier objects, all of which con- 
tribute largely to the interest of a plot are. If wo 
drawn view of n liver and its surroundings, and 
there is a towing-path at the side, there ought to 
lio boats anil barge-horses. A farmyard is not com- 
plete without cattle ami pigs; or a sca-coasl 
without its hunts and fishermen. In short, what- 
ever may he the character of the landscape, the 
character of the figures must he in unison. Tn 
qualify, tlieiefore, in tins branch of drawing, we 
advise our pupils to take it separately; lliai K to 
make especial drawings and studies without any 
additional landscape. They will find that fignre- 
drawiug will require n tery close and undivided at- 
tention. Afterwanls. from a well-stocked port folio of 
these studies, select ions limy lx- made and employed 
according to the ual ure of the subject for sjiecial pur- 
poses. Many artists an 1 never without their pocket 
sketch-honk and pencil, with which they are always 
prepared to note down groups of figures, animals, 
boats, waggons, farm implements, or anything that 
may he considered of sufficient importance to intro- 
duce into a picture. As a preparation for this course 
or stntly, we strongly recommend the pmr.ticc of 
drawing from simple objects, which can be cen- 
veniently ami readily obtained. With regard to the 
practical treatment of trees, which to beginners are 
the most difiiriilt passages in landscape, we would 
refer our pupils to the lessons in Drawing. They 
will there find all the instruction that is necessary 
for their guidance. 

In conclusion we wisli to say a few words to 
those wlio really possess a desire to excel in draw- 


to tlicir art. s Constant, observation is highly im- 
portant. It is not absolutely neccssar 3 ’ to he always ' 
drawing. The mind can at all times gather hints 
which arts valuable. It is not l\ic forms of objects 
only which must engross their attention. There 
arc cffcelt and combinations everywhere io he seen, 
wbioli must ho thoughtfully contemplated, and 
stored up for practical use; and if a free and 
correct manner of drawing linn been acquired, the 
pleasure of being able to use it .successfully for the 
purpose of depicting the beauties of Nature will 
far more Ilian compensate the student for \ the 
labour he lias bestowed, or 1 lie trouble and anxiety 
lie has experienced in overcoming the difficulties 
encountered in his progress. 


FRENCH. — XXXIII. 

Il'onlhmil from ji. SS.) 

Fnnxcti Won ns which aim: similar ix SrBLt,- 
’ txo on Phoxuxciatiox, but dhtj:i! ix 
Mkaxixo (continual). 


Cn]nmnitilnn1,|(niUlt.) iiajor. . ijC«* 
hmi. *| onlrrgi off. n Mil- j 


Cnnimoilf. twi-i 

i'tfj. »Co 

f'otumodr. vf, 'L'<! p/ifmr.v.:. ;j 

<-<mi|>te. km. wnwnl. j 


Conlintit, wlj. tracing ; ran- , 

(tv in'. ’ Cri 

OnlMcnt, nw/Jifanf, cMi/rf. ,('rl 


Utfrr, Jitpirr (foJ'Cim*, vf. , '.(inert.) cure. 
iwUmtr tmltr). ; Cure-, vf. [living; 
rib; coast. ]j " I age, vicarage . 1 
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APPLIED MECHANICS— IV. 

ICmtinueil/romp. 90.] " _ ■ 

MECHANICAL .AT) VANTAGE OP A MACHINE — VE- 
LOCITY RATIO— TERM "MECHANICAL POWER" 
NOT USED- SIMPLE MACHINES— TI1E -SCREW- 
JACK — PULLEY BLOCKS, DIFFERENTIAL AND 
SIMPLE— HYDRAULIC PIIESS-EXAMPLES. 
Having considered the subject of work, wc are in 
a position to discuss what is known ns the “me-, 
chanical advantage" of ‘various simple machines. 
By means of a machine we can modify the amount 
of an applied foree. and it. seems to he in connection 
with this fact that the term “ mechanical advan- 
tage” has arisen. We may not, in fact wo do not, 
on tlio whole derive any "advantage” from the 
point of view of energy by the use of a machine, 
for we never get as much energy from the machine . 
as we give to it, but we may be able by the help of 
a machine to obtain a much greater force than 
that applied. 

It/ is in this sense that the term *• mechanical 
advantage ” is employed. For instance, if a small 
forco P balance a largo load or force w through 
the intervention of a machine, the intio of w to p 
is callod the “ mechanical advantage " of the ma- 
chine. The real mechanical advantage of any 
machine can only be obtainod by experiment, anil 
will depend on the condition of the machine as 
regards lubrication, ns well as on the load. What 
is usually called the mechanical advantage of a, 
machine is really its velocity ratio, which depends 
merely on the sizes of certain parts of the machine, 
and which is therefore always the same for the 
snme machine. The study of velocity ratio is a 
geometrical one ; but if there were no friction, the 
velocity ratio of a machine would be its mechanical 
advantage. It Hs useful to know how to And the 
velocity ratio of a machine from the dimensions of 
certain parts, lienee it may be well to spend a 
few minutes in flic discussion of this point, on 
the supposition that friclion does not exist. Tho 
way to find flic real mechanical advantage and 
efficiency will be fully described in tho next 

In the older books on meclmnics we are intro- 
duced to what are called the “mechanical powers." 
These aie the lever, the pulley, the wheel and 
axle, tho inclined plane, the wedge, and tlie screw. 
The name “ mechanical power" is not a linppyonc, 
for the term “ power " is now used in a different 
and perfectly definite sense; nor is there any reason 
why some of these simple machines or elements 
should be considered separately from some of tho 
others. It may, however, be of interest to stndy tho 
so-called mechanical advantage of some of the 
more important of them. First let us consider . 


THE INCLINED PLANE. 

Let the weight w (Fig. 1G) he started to move up 
the plane, and let r be the pull in the cord which', 
just keeps up steadily the rriotion imparted to w. 
Then if l is tho length of the plane and h its vor- 



Tlie mechanical ndvnntnge of thcinclined plane is, 
then, the ratio of its length to its height. ' The same - 
rule will be found to hold good if we look nt the 
matter from tho force point of view. Throe forces not 
on tho weight iv, viz., tho pnll of the cord, 
gravity or pull of the earth, and the re- / 
action or force of the plane against the •' ' x 

weight. The triangle of forces for these v\ 
throe is shown in Fig. IT, and it is easy to 
see that it is similar to tho triangle formed j*jg. IT. 
by the outline of' the plane ilself, and that 
x is to i/Jn proportion of Mo h. or of w to p, which 
gives the same rnio ns before. 

We have assumed that the force r acts parallel to 
the slope of the plane ; if.* however, it acts parallel 
to. the base of the plane, then when w moves up the 
entire slope, V will only fall a distance equal to the 
Vase of tho plane, and in that case the mechanical 
advantage or ratio of w to r is the Vase of the plane 
divided by its height. • . 

Jvxjicri mental Illustration. — Tho student ‘ can 
readily arrange a simple piece of apparatus such as 
that shown in Fig. Ifi, and if ho employs very wcll- 
. oiled pulleys, ho will probably obtain a result not 
very different from that just given. In order to 
get rid of friction as far ns possible, tlio cord may 
be placed not parallel to the piano as shown in 
Fig. 18, and a very small m'otion af tv only nllowed. ' ■ 
Then, if a magnified drawing of tho two positions • 
be made ns in Fig. 19, the direction of the cord is 
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or, if P is applied by means of a handle as usual, 
then the mechanical advantage ^ is the ratio of . 
the circumference described by the point at which 
p is applied, divided by the pitch of the terete. 

' Fig. 21 shows some forms of the screw-jack as 
' used for lifting weights. < Tliore are many forms' of 
screw used in practical work. A screw mny be 
single, double, or treble-threaded j the thread may 
bo triangular or square-shaped, a large or short 
piece of screw may he employed, and Ihc nut may 
or mny not be solid ; and our rnlo will require modi r 
flection in sonic of these eases. Thus flic propeller 
of a steamship is only a short biL of screw, and tho 
nut is liquid water. In this case there is a good 
deal of slipping, or in other words the screw does 
•not advance as far as it would if the nut won solid. 
The following example will make this clear. 

Example. — 'J'hc pitch of a screw-propeller is 1C 
fecj, the spool of Hie propeller shaft 110 revolu- 
tions, per minute, nnd t lie' slip 12 percent.; find 
the speed of the vessel in knots per hour. One 
knot or nautical mile is equal to «J,0f*0 feel. 

If there wore no slip, the vessel would advance 
18 foot for every turn of the propeller, nnd hence 
18x110 or 17110 feet per minute. 

Its real speed is 17(10—12 per cent, of 1780. 

= 17G«— 211-2. or lf.48-8 feet per mlnulc. 

= 1 81R-8 x 00, or 92,028 feel per hour. 

*= or IC-J! knots per hour. 

pulley m.ocKs. 

In the arrangement of simple pulley blocks shown 
ih Fig. 22, the lower block tins three sheaves or 
pulleys with n groove in each for Ihc cord or rope. 
The cord is fastened to the upper block, the sheaves 
or which may lie called tho fixed pulleys since they 
do not rise or fall as the load is raised or lowered, 
passes down over one of the lower pulleys, up over 
a fixed one. down over another lower 'one, up ovet 
a second fixed one, down over tho third movable 
and up over tho thin! fixed pulley, then has a 
smaller weight f attached to it. Tlio lower block 
hns the load w attached to it, in fact the load 
raised includes the weight of that block. There 
are, it will ho seen, six parallel cords. cneli of which 
will he slackened one fool if we lift the lower block 
one foot, and lienee six feet or coni passes over 
towards p, which therefore falls six times as fast 
ns w rises, la fact, the mechanical advantage, 
noglccting friction, of an arrangement of this kind 
is twice the number of morablc pulleys, in this case 
it is six. 

■niFI-EBEXTIAL PULLEY BLOCK. 

In the last apparatus the sheaves or pulleys in 
each block are of tbe same diameter. \ni\tc differ- 


cntial pulley block this is 
not the case, hence tho 
mechanical advantage 
cannot be found by the 
rule given above. The 
apparatus is shown in Fig. 

23. Tho top block, which 
is shown separately in 
Nig. 2-1, hns one sheave or 
pnlley only, but with two 
grooves cut in it, {lie dia- 
meters of these grooves 
being different-. Thus in 
Fig. 23 the groove c is a 
little smaller in diameter 
tlmnthcgrooven. lienee, 
when the chain, which is 
endless, is pulled down 

turn to the top pulley, it is 
pulled up a distance equal 
to the circuniferonce of 
B, nnd at tho same time Ws - 2S ‘ 

islet down u distance equal to tho circumference 
of o. On the whole, therefore, one would be in- 
clined to say that tho -weight 
is raised .i distnnec equal to 
the difference or these two 
circumferences.^ Hut tills is 
not the ease, though given in 
many hooks, for we have to 
consider flic effect of the 
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. 2. To find tlie last tom of a descending series. 
From the first term subtract the product' of the 
common, difference into the number of terms minus 
one, and the remainder mill bethe last term. ■ . - 
N.B. — Any other term may bo fonnd in the same 
■way. For the series may he made to stop at any . 
term, and that may he considered, for the time, as 
‘ tho last. 

Tims, the 7iith term = a + (m - 1) x d. 

Examples. 

(1) If the first term of an nsccndlng scries is 7, 
tho common difference 3, and the nnmbcr of terms 
9, what is the last term 1 vln*. c = a + (n — I) (7 
= 7+(9-l)x 8 = 31. 

(2) If the first term of a descending series is 00, 
tlie common difference 5, and the number of terms 
12, what is the last term ? A»l*. s = «—(» — 1) d 
= 00 — (12 — 1) x 6 = 6. 

(8) If tlie first term of an ascending series bo 0, 
and the common difference -I, what will the fith 
term he? An*. r=a + (»i -1) d = » + (»— 1) 
X <1 = 25. 

288. There is one other inquiry to bo made con- 
cerning a sorios in arithmetical progression. It., is 
often necessary to find tlie sum of all the terms. 
This is cnllcd the summation of the series. Tho 
most obvious mode of obtaining tlie amount of tho 
terras is to add them together. But tho nature of 
progression will furnish us with a moro expeditious 
method. 

Let us take, for instance, tlie series 8, J>, 7, 0,11, 
mill also tlio same inverted, 11, 9, 7, B, 3 . 

The sums oC tlie terms wilt tic, 11, 14, 14, 14, 14. • 
’tlm scncs} a o+rf. <1+2(7, a+Sd, (7+4(7, 

“twriTl a+4i ’ a+s ' 7 ’ "+ 2 ' 7 ’ a+<Ti a 

™m']™, 5 } 2a + i(7 > 20+41?, 2<r +4(7, 20+4(7, 2a+ld. 
Hence it will be perceived that the sum of all' 
the terms in the double scries is equal to the sum 
of the extremes repeated ns many times ns there 
arc terms. Thus, 

Tlie sum of 14, 14, 14, 14, and 14 = 14 x 5. 

And the sum or tho terms in the other double 
sorios is (2o + 4 d) x fi. 

But this is twice the sum of the terms in the 
single scries. If, then, we put , 

a = the first term,, n = tlie number of terms, 
s = the last, * = the sum of tho terms, 

we shall have this equation, * = X n - Hence— 

3. To find tho sum of all tlie terms in an aritli- 
tmcticnl progression. 

Multiply hay the sum of the extremes into the 


number of terms, and, the product mitt he the sum of 
■(he given series. J .' 

Example. — W hat is the sum of the natural 
series of numbers, 1, 2, 3, 4, 5j cto., up to 1000 ? 

Ans'. *==~ ■ X TO _1+W00. x J000 _ 5 0ogoo 

Tlie two formula! — 

c=a + (n — 1>Z, and* = ^tlx«,' 

contain five different quantities : viz., a, the first 
term ; d, the common difference ;.n, the number of 
terms ; z, the last term ; and s, the sum of all the 
terms. , 1 • 

269. From these two formulro others may be ^ 
dednoed, by which, if any three of tlie /re quantities' 
are given, tlie remaining two mny easily 'be found. 
Tiie most useful of these formula! nrc tho follow- 
ing:— ■ 

By the first formula, ' 

1. The last term, s = a + (n — 1) d in wliioh a, 
n, and rf nro given. ' 

Transposing (n — 1) d, 

2. The first term, n=s + (n — 1) d; s, n, and d 
being given. 

Transposing a in tlie first, and dividing by n - 1 , . 

3. The common difference, d = >' a, c, and n ■ 

being given. . y • - 

Tnuisposing-and diriding, ' 

3. The number of terms, » = ^ — h 1 ; a, s, and 
d being given. 

By I ho second formula, 

B. The sum of, the term t, * = xti; a, r, and 

n being given. 

Or, by substituting for s its value, 

+ * , i; in w Mcli a, n, and d’ 

licdncing the preceding equation, 

6. The first term, ’a = "* — ^ + ; s, d, and n ' 

being given. 

7. The common, difference, d = ; *, a, and 

n being given. ' 

8. The number of terms — 

_ ^(‘>a - t/f + 8(7* - 2a + d . 
n ~ 2d 

a, (7, and * being given. 

A variety of other formulso may 'he deduced from 
tho equations already given,, the investigation of 
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equality i 











call it— that is, s followed by another consonant, 
as, spirito, spirit; seettro, sceptre. For example: 
il carncral passato (il knlirr-nai-vfilil pahs-s&h-to), 
tho last carnival (for U carnecale patsato) ; a man 
dcstra, (nil malm dfl-strah), on the right hand (for 
a niano tlcsira ) ; ogni 710m iacca (611-nyco 000m tali- 
telnii-nh), every man wits silent (for ogni 7101110 
iacca") ; vital far quoin (voobl falir kwiii-hto), he 
■wants to do this (for runic fore quesfo). 

In words ending witii Vo, and having tho 
accent of tone on tho syllable preceding lo, it is 
customary lo omit tho whole of the syllable lo, if 
the subsequent word begins with a consonant which 
is not the * impure. For example: hr! for hello, 
beautiful; quel for quel to, that, the funner; carol 
for cariilto, horse ; nrrel for 1 treello, bird ; fratrl 
for fralrllo, brotlier ; tranquil for tranquilln, tran- 
quil ; errrel for eerrelln, brains; ruscvl for ruscflin, 
ljfook, etc. 

3. Tile abbreviations or omissions of the linnl 
vowels mentioned in the two preceding rides enn 
never take place in that part of a sentence which 
requires a pause, that Is, before n comma, colon, or 
period. It is therefore, not allowable to say KVa 
ha 7tna hclla man, site hns a fine hand, hut mono ; 
not Chi e quel signor .’ who is thnt gentleman: but 
signore, etc. 

IVc will here give a general and concluding pro- 
notmeing table, showing tin- most complicated 
combinations of towels with consonants of the 
whole of the Italian language • 


lluli'tn. J'init'.KlW, JMei.i. I’n. amnio I, 



"Wc shall now enter on tho grammar proper of 
the Italian'languagc. 

"With regard to the selection of exercises, wp 
shall not scruple, in addition to oiir own, to make a 
free use of examples which have passed tho test of 
years of experience in the best schools of Italy and 
Germany. 

The exercises onglit to bo road over frequently, 
ami always aloud ; and if committed to memory, so 
much the better for the knowledge of the student. 

Tilt: ARTICLE-NOUNS DECLINED WITII AND • 
WITHOUT THE ARTICLE. , 

There arc three articles in tho Italian language, 
il and f» for the ninsculino, and la for t ho feminine, 
gender, oqiiivnlcnt to tiie English dcliuito article 
the. 

The article ll can only be used before those 
■miscnlini) words which begin with a consonant, 
excepting always * impure — i.c„ » followed by 
another consonant, Tho plural is f. For example : — ■ 


The article lo. without tho apostrophe, onn only 
be used before those masculine words which begin 
witii the x impure. The plural of lo is gli. For 
example : — 


T. « s/s'-rl-l *, the spirit. to rfm-fiF-tr, the stranger. 

lilt rpi-rl-tt, the spirits. (lit rlm-niAri, thu hti.msi'ii. 


The article In is also used before all masculine 


words that begin with a vmvel ; but in such a case 
tiie iipo.-trephu must be used thus, For ex- 


V huy-to, tils augrl. V ii/t-piY-iw, the nflier nr cut. 

■lili ibi-sp-K, the nnecK fit hn-pir-ghi, thr officer nr 

The plural gli only requires tlien]Kistrophe before 
’ worils commencing with the vowel i. and never 
before words commencing with the vowels. 17. c. 0, 
and 1/ ; which is clearly a necessary usage to 
maintain the squeezed sound of the wold gli (llyee) 
• ill tliesu cases. 

Tho article la can only be used before words of 
the feminine gender which begin with consonants. 
The plural is it. For cxnmple : — 

La tn-m-tn, the table. An viuatrr. the mnlher. ' 

Is fd-rtWr, tlio tallies. lx i/iii-ifrf, the mothers. 

The article la must have tho apostrophe. T, when 
it comes before words of the feminine gender com- 
mencing with a vowel. For exampio : — 





q, and by harmony, as : — 


ff ” S£ 




nil-lo. 

wit. 

vi-glt. 


distinguishable by the place which they take before 
or after the' verb, for which reason they require no 
special distinguishing mark. - 

Most Jirlian nouns, masculine and feminine, 
change their final rowel into l in the plural : as, it 
pd-dre, the father, i pd-dri, the fathers ; il po-S-ta, 
the poet, i po-f-ti, the poets ; il elr-vo, the stag, 
i efr-ri, the stags ; la md-dre, the mother, le 
md-dri. the mothers ; la mu-no, the hand, le mu-ni, 
the hands. ' 

The most important exceptions from this rule are 
feminine nouns terminating in a. which form their 
plural Ig changing A into B . ns, la so-rel-la, the 
sister, le so-rcl-lc, the sisters! 


Per, generally speaking, is not contracted With 
an article commencing with the letter l, and in 
such cases it is customary to place per, and such 
an article separately ; as per lo pas-sd-to, for the 
past, etc. . ^ 1 

In Italian, as in English, the .nouns have no 


. BOTASTY, — XXIII. 

' [Continual from p. 111 .] 

BRYOPHYTA OR MOSCIXEJE — CHARACE.eE. 
Though not possessing the obvious beauties of the 
ferns, and though distinctly lower in organisation, 













ioccious. Amongst tlio nrchcgonhi. 
there are generally nuilticelhilur 
known as jmrajf/iyscs (Fig. 06, j/) r 
cd, orange coll- walls, whoso solo 






botanV. 
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fcTtilisafir.ii the contents of the central cc\l\n»*phere) 
acquire a cellulose wall ( oospore ). the clilornpIa«tirj< 
in the envelope-tubes become reddish-yellow. ami 
the inner wells of these tubes become lignifiud and 
black. Tim whole nucnlethen falls off. 

In tmrniiuntir.fr in the nest season the oospore, 
docs not directly reproduce the leafy plant or 
oopliore. but forms a cell-filament or pro-emhnjo : 
one node of which gives off rhiznids. and tlir next 
hears =oiue leaves and a bud which dnog, develop 
into the nest oopbore stage. Though there is no 
i sexually-produced spore, there is some suggestion 
of an alternation of generations in which the 
oophnre is the conspicuous leafy plant, n» in 


E L 0 C ITT 1 0 2^. — VIII. 

ICantinvpI/mm ji . 100 .] 

IX. — JUST STRESS. 

TnE next characteristic of good reading and 
speaking, is just V stress." Tills word is meant to 
designate a peculiar modification of force, which 
distinguishes speech from music. A long-drawn 
musical sound has its most forcible part— in con- 
'sequence of ‘•swell" and “diminish" — at the' 
middle portion of tlio note. The tones of speech, * 
on the contrary — although, in a few cases, they • 
approach to this mode of voice — usually have the , 
chief force of each sound at the opening or tlio 
closing part. In music, the increase of force is 
comparatively gradual ; in speech and reading it is 
frequently abrupt. To these distinctive modes of 
voice the term “ stress " is applied. 

To understand the application of this term in 
.detail, it becomes necessary to advert to the mode 
of creating vocal sounds. .In vocal music the 
result is obtained'bv full “ inspiration ’’ (inhaling or 
drawing in the breath),- and comparatively slight 
“expiration" (giving forth the breath). In this 
mode much breath is drawn in, much retained or 
withheld, and little given out at a time ; and thus 
are produced these smooth, pure, and gradually 
increasing tones which are appropriate to music — 

, all the breath that is given forth being converted 
into sound, and none escaping that is not vocalised. 
In notes of veiy short duration, singing and speech 
are, it is true, brought nearer to a resemblance. , 
Bnt this resemblance is more apparent than real, 

■ as may be observed in the execution of every good 
‘ singer,’ which, in the most rapid passages, still pro- 
duces the genuine effect of song, as differing from 
'.speech. The resemblance is owing solely to the 
brevity of sound, in such cases,, which does not 
afford time for broad and marked distinctions to "be 
•drawn by the ear. - " • 


The modes of voice which constitute speech, or 
are exemplified in reading, arc the following: — 

1. Radical Stres-.— T his form of force includes' 
two modes — •• e spin-ion " and •• expulsion ” 

1 - Explosion " is an abrupt and instantaneous 
bnr-t of voice — as, foi example, in violent anger. 

This being an instinctive, unconscious, involun- 
tary, impulsive emotion, does not allow time or 
disposition for any intentional or deliberate effect, 
bnt makes the creation of vocal sound seem an 
irrepressible, spontaneous, electric production of 
nature, lying equally out of the reach of the under- 
standing and the will. This tone has its contrast, 
in the deep. calm, and regular swell of tlie> tone of 
rererrnre. or the ample volume, and deliberate 
force, of conscious authority and command, in whiclr 
tlio speaker is self-possessed nnd self-directed, and 
controls hi- vocal effects for purposes understood 
or felt. 

Contrast, for instance, the following angry shout 
of Douglas, when enraged by the defiance of 
Marmion. with the examples of rercrcntial invoca- 
tion and authoritetire command which occur in the 
subsequent paragraphs. 

Example of '■ Explosion ” 

Ur DR A WBRIDGE ’ r.itoou ‘ Wliut, vvvEDEn, IIO' ! 

Let the ronrcc iui tall ! 

The sounds of all the accented vowels, in this 
style, fall upon the ear with an instantaneous, clear, 
sharp, abrupt, nnd entting force, at the initial or 
•• radical” part of each. 

2. *■ Expulsion ” — a conscious, intentional, and 
deliberate force, coming upon the ear with great 
power; as. for example, in tile language of antlwrU 
tatirc command. 

Example of '• Expulsion.” 

Vanguard ! to right and left the front unfild ! ” 

In this style, hold and forcible as it is, and even 
sudden as is its commencement, tlie accented 
vowels do not startle the ear with the abrupt shock 
of the tone of anger, exemplified above. . There is 
a partial, though very brief, swell perceptible in 
the '• radical,” or initial part of each sound. Both 
of the preceding examples are classed under the 
head of ‘^.radical ” stress ; as their chief force lies 
in the “ radical.” or first part of each sound. 

Ill .Medial Stress. — This mode of force is ex- 
' hibited in 

1. “Effusion”— a moderate, gentle, nnd gradual 
swelling of tone— as, for example, in the calm and 
tranquil utterance of referential feeling, in which 
no disturbing impulse agitates or forces out the 
breath, but the voice, somewhat as in music, glides 
■out, with a smooth effusive stream of sound. 
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5)rt ntimtr, tlie ninth. 

Set uierjigpt, the fortieth. 

e jctjntc, tlie tenth. ' 

ti ffinijigRc, the iifLicth. 

„ ctfic, the eleventh. 

i, frdj;igftt, the sixtieth. 

* gmi-lftf, the 'twelfth. ' 

a pthenjiglit or pctjjtgPc, 

tteijtfjmt, tlie Vliir- 

the seventieth. 

.teenth. 

ncfjtjigPc, the eightieth 

* ■ uirrjcDiitc, the .four- 

„ unmjigflt, . the nine- 

. tcontli. 

tieth. 

« fiinljcljnlc, the fifteenth. 

n (mnmtftr, the 100th. 

e fctt;jc(mtr, the sixteent h. 

n tjuntcri unb trflt, the 

„ ficfien jelnite or fict-jcfmit. 

101st. 

tlie sovonteenth. 

•i, tjimttrt mib jivcitc, the 

a<i;ijctinlc, the eigh- 

102nd. 

teenth. 

1, Bimtrrt unb trittc, the 

, ncimjctnitc, tlie ninc- 

' 103rd. 

teenth. . 

jivribunbrrtpe, the 

« jiuaiijigftc, (lie twen- 

200th. 

tieth. 

n t rrtli il n b rrtitc, tile 

•> ciu unb puaiqigpe, the 

300lh. 

twenty-first. 

•i taufrntflt, the 1,000th. 

gnici tint jiraniiijflf. the 

•i jnicit a n f entile, the 

twenty-second. 

2,000tli. 

•i tmjiigPc, the thirtieth. 

i. trritntifcubPe, the 

. tin lint trciplgpt. the 

3,000th. 

thirty-first. 

• jchutaufcubfir. the 

jwri nut trriligfn. it , the 

10,000tii. 

thirty-second, etc. 

i. (iiimcrttnufnitpe, :r., the 


100,000th, etc. 


Observo that, in the formntion of the ordinals 
from the cardinal.-, a certain law is observed : 
vi7.., from jiwi (two) to nrimjrtm (nineteen), the 
corresponding ordinal in each case (trine and <irf-tr 
excepted) is made bv adding the letters -tt, ns : — 
dreti. two; jirtitr, second: vier, four; siertt, fourth, 
etc. Beyond that number (nineteen), the smite 
effect is produced by adding -pt, ns: — 3lu<rajig, 
twenty ; jiuanjigPr, twentieth, etc. (,'rfit is from 
chtr (before). 

Note, Also, that ttr mifcrt (the other) is often used 
in plncc of ter jmcitc, but only in cates where two 
objects alone are referred in. 

In compound numbers it must be observed that 
the last one only, us in English, hears the suffix 
-ir or -tic; but in this cil-c the units usually precede 
the lens ; thus, Ttr vicr unt gwanpgPr. tlie four and 
twcntieM. 

We have also a sort of interrogative ordinal, formcil 
from irnt (how) and vitt (miicli, many), which is 
used when we wish to pill, the question, “Which of 
the number?” as:— Ttr luicciclfle ift ftcutc? wliat day 
of tlie month is to-day ? 5hrt - witricfflc ijt cS? liow 
many docs that make J 

Distributive Numerals. 

Tlie distributives, which answer to the question, 
“ How many at a time? 1 ’ are formed, as in English, 


by coupling cardinals with the conjunction unb 
(and), or by using before them the particle je (ever, ■ 
at a time). Thus : — 

3n-ci tmb jirti, two and two ; or jc jraci, two at a 
time. - , 

fDrri unb trti, three and three; or .jc tivi/tlireo at 
a time ; etc. 

. Multiplicative Numerals. 

Tlie mnltiplicatives, which answer to'tlie question, 
“Howinany fold?” are formed from tlie cardinals 
by adding the suffix -fad; (fold) or •-('flltig (having 
folds). Tims : — 

ninferi) or cinfiTli's,* onefold, or single. ' - , 

Bivcii-up dr.jtmifdltig, twofold, or haring two folds, 
or doulile. 

Trrifnrti or trcifaltij, threefold, or treble, or triple. 

aiiafad; or eictfdftij, fourfold, or haring four folds. 
or quadruple. 

Variative Numerals. 

Varintives. which answer to tlie question. “ Of 
how many kinds?” aro formed from tlie cardinals 
by affixing I ti (a sort or kind), tlie syllabic cl being 
inserted for the sake of euphony. Thus : — 

(riticriri, of one kind. Trritrlti, of three kinds, 
.hvriertei, of two kinds, fflinntyrriti, of many kinds, etc. 

Dimidiative Numerals. • 

Tlie .dimidintlves, which answer to the question. 

“ Which (i.f.. which of Iho numbers) is but a halfl" - 
arc formed from the ordimus by suffixing the word 
halt (lmlf). Thus: — 

3irdttKil(',t tlie second half (».c, ono wliole and 
a Jialf). 1.1. 

ffltittt$all-, the third half (i.r., two wlioles and a 
liair). 21. 

a-irtlrtaltv tlie fourth half ('A, tliree wlioles and' 

' n lmlf), 31 ; etc. 

Iterative 'Numerals. 

The iterative', which nnswer to (lie question. 1 
“How often, or how many times 7", arc formed 
from cardinals and from indefinite numerals, by 
tlid addition of the word mat (time). Titus : — - 
6in mat. one lime, once. Sctc-imat, each time. 
Sifimnt, tliree times. SSitlmaf, many times; etc. 

3Kaf is sometimes separated from tlio immoral.-, .. 
and is tlien regularly declined as a neuter noun. 

• * Pinfjffijjfeals® applied to what la simple, artle/s, or sillir. 

t Instead of gtecitrtalb. the word in common use ia aiitcrtfoilti; 
tliu ]«vrt anbtrl being frnnrtcr aiircrc, th r etcanil. Tlie 
ward should be antrrclintfr ; hut (lie linal t is'evclinngdd for n t, 
probably for- the sake of a**lii|ilati»£ it injvi/n to tljo. rent of 
the words of this ciaas. . - 
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(Uniug, enough , sufficient ; never declined, ffldb ■ 
ijriiiijj. money enough. 

Ulitiit#, nothing. 

E, utter, merely, onig ; never declined.' E, niter Jluvfer 
copper only or nothing but copper. 

) pronouns. 

In German, ns in other languages, will lie found 
a nniuber of those words winch, for the sake of 
convenience, arc employed as the direct representa- 
tives of nouns. These tiro the Pronouns. Theynro 
divided, nrcording to the imrticnlnr oilices which 
they perforin, into six different classes, viz.: — 
Personal, Posses-ive, Deniunstnilivc, Determinative, 
Relative, anil Interrogative. 


Nom. 

Gen. 

But. 


Nom. 

Dal. 

Acc. 


Gen. 

Did. 


TAi»i.n of the PRONOUNS. Acc. 


serosa ratios (all cicsskhs). ■ 

Su, thou. 3fir, ye or you: 

tDrinrr or trill, of tliec. Gutr, of you. 
5>ir, to thee, ' find;, to you 

Sitb, tlice. Gnd;, you. 


Seiner or fern, of him.’ 
atini, to him. 

3fn, him. 


Sic, they, 
aiirrr, of them. 
3bntn, to them. ' 
Sir, thorn. 


Sir. she. 
3trer. of her. 
3br, to lier. 




si). 

Sir, tliey. 

3tirrr, of tliem. 
Sfuicn, to them. 
Sic, them. 


Sfnimlnr. rilin’. 

3<b. 1. 23ir, we. 

®tt, thou. Stir, ye. 

fir, he. Sic, they. 

Sit, sliu, Sir, they, 

fif, it. Sit, they. 

uuiow-timtivc riiosut-ss. 
Eiefcr, this, 
llenrr, Hull. 

Etr. I hi.> or that. 


mi Mm; i>i»isors% 
flBrlrfirr. who, wliich, 

(Ter, that 

SUct, Mini, he or she. who 
or that. 


to iiisvcn: rnci'ws-. 
Siiltjulr.r, Hunt. 

TJeltt, my. llu(cr, our. 

Sriu, tliy. Rutr. jour. 

Stilt, his. 3fr, tlivir. 

Still, its. 

?tri that, tiiat one. lie. 

!T trjtnijt, that, that person 
StrftlW, tin- same. 
Stlbijir, the same. 

Srlrt’tr, such. 

SIStrY who l Eii.it > wliat 1 
SBelrt-erY who? which ! 
E3.il fur V what sort of/ 


isnins-iTR mnurs-. ei.ii.inivi: ash tu 
iV.iu, one, a eertnia one. tuntawss. 

Scnuuit, souieone, some- Sid 1 , himself, lid 
lmdy. self, tbemselvi. 

aiitin.irt. no one. nolitidy. Punster, uueannl 
3tienu,uni, everyone, 
every lmily. 


l'ERSOSAI. PRONOUNS. 

There are then live personal pronouns — namely. 
3d; (/). which represents llin speaker, nnd is there- 
fore of the first person ; 5“u (thou), which represents 
the hearer, or person spoken to, and is then-fore of 
the second person ; and Fr (hr). Sir (sir). G> (it). 
representing the persons or thine* spoken of. and 
therefore of the third person. They are declined 

thus:- - 


Singular. Plural. 


Nom. 3de 1. 23ir, we. 

Gen. 'Jltincr. mein, of me. llnfer, of iis. 
Dat. SDJir, to me. .tin:, to ns. 

Acc. a 1 ; id;, me. lint, ns. . 


Nom. Ft, it. 

Gen. Stiller, of it. 
Dal. Min. toil. 
Arc. fit. it. 


Sit, they. 

3brer, of them. 
3bncn, to them. 
Sic, them. 


REMARKS ON THE PEKSO.V.U, PRONOUNS. 

The genitives mein, tcin, ftin, are tiro earlier forms. 
The others .(inrintr, Itiiicr, ftiiitr) are the ones now 
eonnnonty used. 

1 Vhen construed with the prepositions fatten, 
tctjtn, ami. uni— widen (signifying "for the sake of," 
“on iici’iiunl of"), these genitives are united with 
the preposition by the euphonic letters er, or (its 
ease of uiifet and tuer) simply t. Thus, snemehcegeii. 
on ni'eninil of me; um utifcnuullm, on account of u«. 


The personal pronouns of the third person, when 
they ii-prcscnl things- without life, are seldom, if 
ever, u-etl in (lie dative, anil nevcr'iii the genitive, 
in such instances, the iiirreS]K>ndiug case of the 
demonstrative ttr. tie. tat is employed : thus, tepoi 
fof this), instead of (ciiicr; and term (of these), 
instead of ititr. 

Tin* word fetl-fl or filter (self, selves) may also, for 
tliii sake of greater clearness or emphasis, ho added 
not only to Hit- pronouns, but even to nouns. Thus. 
3* frltS, I myself ; tic Vrnte fett'p, the people ihem- 
ttlrct. 

llete, too, observe that the personal pronouns 
bare also in the pliiial a reciprocal force. Tims, 
fie liet-eii fid-, they line one another. Rut as fie titten 
fid', for example, might signify “they love them- 
selves," the German* also uso the word cin.nitec (one 
another), about which tliere can he no mistake: n u , 
fie litben eiimiiter. 

in polite conversation, the Gerinhn* u*e the third 
p'rsoii plural wheie we use tile rrcolid thus, 5d> 
tube Sic gefeben, I have seen yon. To prevent mis- 
conception, (lie pronouns thus used arc -written 
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v.Jsli :±;.ital letter; r«. 3? taife fR-ncr. I thank 
von. A >-!L.:I:<r sacrifice of emniraar to (supposed) 
I’our.i*.;.- ,iy bv found in our o-.vn language. for we 
invariali'y use tho plural for tlie singular: ihu«.. 
*• How are you ? " instead of “How art H»ir ?" The 
German*- proceed just one step bryond tliK and. 
beside' taking the plural for the singular, take the 
third person for the second. With them, our familiar 
silutntion. “How do wo if do? - * would he. “How do 

It mw-t he observed, however, that the second 
person singular (Su) is always, as in English, used 
in addressing the Supreme Being. 'It is also the 
proper mode of address among close friends and 
near relatives. The second person plural is employed 
hy superiors to their inferiors. The third person 
.singular (cr, fie) was used in the same maimer — that 
is. by masters to servants, etc. 

The neuter pronoun (<i) of the third person 
singular, like the words it and there in English, 
is often employed as a nominative both before and 
after verbs, singula: and plural, as a more expletive 
—that is, more for the purpose of aiding the sound 
than the sense of the sentence. In this nsc, more- 
over, it is const rued with, words of all genders. 
Thus, tit lit ter Shinn, it is the man ; Be id tic St.ni, 
it is the woman; (rs fine {Winner, they are men; (5c 
tcimctt, it thunders ; (?; fcljicn ride, there followed 
many ; etc. 

IVlion c« is thus used with a personal pronoun, 
the arrangement of the words is precisely the. 
reverse of the English, as:— 3^ tin' tf, It is I; 2>u 
tift cl, it is thou ; Sic finti c8, it is they; etc. 

Possessive Pronouns.- 

The possessive pronouns are derived, each re- 
spectively, frond the genitive case of the personal 
pronouns. 

Note that in declining unfit and cucr, the c before 
t is often struck out. Thus : — 
linker (for nr.fcrcr), iinfrc (for uufcrc), unfrtS (for unfnet), 

Surer (for enrrer), cure (for mere), curt! (for eutrei). 

By their forms! therefore, these pronouns indicate 
the person and- number of the nouns’ which they 
represent — that is, the person and number of the 
'jimemors. As. moreover, they may be declined 
like adjectives, they also, make 'known by their 
terminations the gender, number, and case of the 
'nouns with which they stand connected; for, in 
respect to jnflection, a' possessive pronoun agrees 
in gender, number, and case, not with the possessor. 
but with the name of the thing possessed. ~ . 

The possessive pronouns, when conjunctive— that 


is. when joined with a r.or.n— *.*•• inflected after the 
Old Form of dur!ca*i<*n. oxcep: in three places 
(nom. sing. jk«. and r.om and tier-. neuter), in 
which the terminations are wholly omitted, thus : — 


Sinyvlcr. 

Nom. STJtin 
Gen. 2)i«nc! 

Hat. 23tci:icm 
Acc. SWtinrn 


Plural. 

man ’Blanc, my. 

mrintS. dllciiicr, of my. 

nirir.au. {Vicinal, to my. 

mein. Slieinr, my. 





Wien, however, these pronouns arc absolute 
(that is, when they stand alone, agreeing with a 
noun understood and demanding a special emphasis) 
the terminations proper to the three places noted 
above arc of course affixed. Thus. (Differ £ut ift 
moner, nuf’t Miner, this hat is mine, not thine; ticfcB 
3ht$ tfl mein c 8, this hook is mine. 

But when a possessive pronoun absolute is 
preceded by tiio definite article, it then follows 
the New Form of declension. 

Often, too, in this ease, the syllable i$ is inserted, 
but without any change of meaning. 

When, finally, a possessive pronoun is employed 
as a predicate, and merely denotes possession, 
without special emphasis, it is not inflected at nil. 
Thus, ffier (V.irten tft mein, the garden is mine; tic 
Suite ifl teii’, the room is thine ; ta* ■Sand ift fciii, the 
house is bis. 

It should be added that the Germans, when no 
obscurity is likely to grow out of it, often omit the 
possessive pronoun, where in English it would be 
used ; the definite article seeming sufficiently to 
supply its place ; as : — 3d> f;ntr c« in ten $flnMn ( I have 
it in the hands (that is, I have it in my hands). 


KEY TO TRANSLATION FROM GERjrAN (p. 1I0J. . 

The REDEnEAbT 

A redbreast came in the seventy of the w inter to tho window 
or c pious countryman, a" though it w islicil to come in. Then 
tho countryman opened his window, and took the confiding 
little creature kindly into his duelling. It picked up the 
scraps nnd little crumbs uliirli fell from Ins talilc. The 
children of the countryman also loved and chcn-died the little 
bird. Ent now, when the spring again came in, tlio land and 
tho hashes were in leaf, the countryman opened Ids window, 
and the ljltle gnest flew away into the neighbouring wood, ami 
built his nest nnd sing his merry little song. 

And, behold I when the winter returned, the little redbreast 
came again to the house of tlic countryman, and bad brought 
his little mate with him. Again the countryman, with his. 
children, rejoiced very much when they saw both the little 
creatures, ns they looked confidingly around out of their clear 
little eyes; and tlic children said' "Tlic little birds look 
at us ns If they tasked to say something." 

Then the father ansireied: "If they cuuhl talk, tliey 
would say. Kind confidence awakes confidence, nnd lOTe 
begets return of love 1” 
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. COMPARATIVE ANATOMY. — I. 

INTRODUCTION— TERMS EMPLOYED IN CLASSIFICA- 
TION-DIVISIONS OF THE ANIMAL KINGDOM. 
Tije simple instructions given by Linne to nil suc- 
ceeding naturalists were “ Observe and compare." 
'The Swedish naturalist, whom wo call Linnasns, 
assiduously followed liis own maxim), and became 
one of t,lie greatest masters of the description, and 
tlic largest contributor to the science of the classi- 
fication or living things whom the world has 

All the higher animals are free, locomotive, woll- 
■ defined individuals. Each has within the circum- 
scribed limits or its body, whether that body be of 
'moderate dimensions or extremely minute, every 
organ which is requisite to self-existence and re- 
production. The actions which .the body lias to 
perform in order to carry on Mint orderly system of 
constructive change which is always associated 
with life, are very numerous. To perform these 
actions, many complex organs are required ; hence 
an animal is a very compact piece ot machinery, no 
part of which enn lie dispensed with without crip- 
pling the whole. As in n large factory every band, 
anil wheel, and rod, from the great piston to the 
litllo bobbin, lias its separata odice, the adaptations 
t>> .which have required thought and contrivance, 
sn there is no part of any animal which is not fitted 
to carry out some necessary function. 

The outward form of animals is often beautiful, 
anti tlie study of it instructive: but it is obvious that 
we cannot expect to know an: tiling of the animal, 
considered as a machine, until we have searched it 
throughout by cutting down t o every internal organ, 
and examining all the peculiarities of each. If we 
neglect to do this, it is not only proliahlo, but 
pertain, that in the uncxnmincd part we shall leave 
some socret of its life, somo admirable contrivance, 
some wonderful adaptation, unnoticed. This lends 
us to the conclusion that- in order to nequire a know- 
ledge of living tilings wo must use the knife. The 
microscope, the injecting syringe, mid nil the ap- 
pliances of modern science may be used, but llu- 
knifo or scalpel is indispensable, and the use of it 
lias given a name to the science. The word anatomy 
is derived from the Greek Uvi (an'-a'), through, and 
rop.ii ( tom’-r ), a milting. In following the Linmuan 
direction to observe in this realm of Nature, it was 
natural that the only moans of observation should 
give its name to the science which sprang out of 
the investigation. At first, however, the study was 
directed upon one species only. If in more senses 
than one the proper study of mankind is man, it 
was natural that at first the human f rame should 
monopolise all the attention of scientific dissectors. 


Henac the word anatomy was applied to the stndy 
, of the 'structure of. tho human species. As science 
advanced, other nnimals were examined in the same 
■ way, and' the. new study, as it always suggested a 
comparison with the results of tho old, was called - 
. Comjiaratirc Anatomy. . . 

Comparative anatomy is a study of all the parts 
-of nil tlic different kinds of bodies which are found 
in the animal kingdom, so far ns structure is con- 
cerned. Strictly speaking, it treats of the dead 1 
animal alone. It describes the machine when the 
motive power lias ceased to act. Nevertheless, in 
examining the structure or a species it is quite im- 
possible, and very. undesirable, to exclude flic idea 
.of tlic function which the several parts have to 
perform when uuimated with life. Thus the twin 
.studies of anatomy (or the structure of living 
1 icings) and of physiology arc indissolubly connect od, 
though distinct from one another. Tho mechanist 
has to do witli tlic several parts of tho onginc while 
they are at rest, bat every fitting is constructed 
witli reference to motion. lie cannot exclude the 
idea of motion while he is constructing his machine. 
Ho asks himself at every singe, "Will it go? will ‘it 
do its work well? The works of God cannot be 
.constructed by man, and their simplest contrivances 
.can scarcely be imitated j but man can examine and 
analyse them, and as lie does so liewill be continu- 
ally asking himself. How does this structure net in 
tho living animal? and exclaim, as knowledge 
dawns upon him, IIow admirably is this organ 
constructed to do its work ! 

Tho words eninjiaratirc anatomy, however, suggest 
another truth— they suggest Mint firing beings may 
be compared with one another. Every animal 
might be made a study by itself, as man lias been. 
The fact that, man’s frame has been the subject, of 
thousands of books, nnd the object of millions of 
investigations, and still affords unsolved problems, 
shows that the study of eacli species is almost un- ' 
limited. On comparing the bodies of different 
animals, it is found that they are not totally dis- 
similar structures. The first tiling which strikes 
the student is that a very large number of animals 
arc constructed upon flip same ground-plan — they 
differ only in flic details of their structure. Now, 
the details of structure arc often most apparent on 
the exterior, while the essential plan lies deeper. 
The anatomist (is., dissector) will often reveal a 
similarity between two animals which the zoo- 
logist would not suspect. If we take two animals' 
so utterly dissimilar in size, onlward form, and 
liabits as the bat nnd the pig, and dissect them, wc 
shall find that in tlic main theynre alike. Notonly' 
is there a bony axis composed of many joints in tlic 
interior ot the body of each, which supports .the ' 
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animal. g : -.p® origin to tije mnscles. ami protect® 
tin- nervnn® matter, bat with fen- anti slight excep- 
tions we Sti'l bone fur bone, muscle for mii®clc. 
nervv for none, in comparing each point- of the 
internal struct arc of the two animals. Xot only is 
the fore limb of a dog built upon the same plan ns 
rlie aria of a man, bnt it is essentially moie like it 
than it is to the hind liuib of the same animal. 

The similarity of structure which i-> fonnd 
throughout a very laige nnmber of animals i® the 
first fact which strikes every candid student of 
eorup native anatomy. It is fortunate for the study 
th.it this i® the rase. If every animal were built np 
on an independent plan, no one could hope to gain 
a comprehensive! lew of the structure of the animal 
kingdom : nor would" the study be so interesting, 
for tlie human mind delights in similitudes and 
generalisations ; moreover, on this likeness of struc- 
ture all classification of animals depends. 

In pursuing his stndy. the comparative anatomist 
Srnls that while a very large number of animals are 
constructed after the saute pattern, this pattern 
does not run through the structure of all animals, 
lie find® another multitude of animals which are 
built upon a plan common to them all. but this plan 
i® ipute different from that which cliaracterisos the 
first group. When he has determined the number 
of tlirso largo- groups, he finds farther that each 
spieje® in one of these groups is not 'in the same 
degree like or unlike every other of tlie same group. 
If c, b. r, etc., represent a number of animals in a 
large group, lie finds that n is not as like to a as h 
is to a, so tiiat lio can arrange them in something 
like order, placing one next to that to which it is 
most like, so as to show that though £ he to a great 
extent unlike a. yet ir i® connected with it by the 
intermediate links. Our student will find also that 
each specie® is not in the same degree like or un- 
like cv en it® next-door -neighbour, ns. every other 
two next-door neighbours are. In other word®, 
there are gaps in the series, and very useful these 
gups arc. because they enable us to split up tlie 
thnu®andn of specie:, which belong to each group 
into natural sections. The great groups themselves 
are only caused by very wide gaps ; and these 
group® are subdivided by les® marked gaps into 
smaller groups, and' so on. The reader must always 
remember that the vast scheme oE animated nature 
is far more complex than any of these poor illustra- 
tions expre-s. or else ho will be misled by that 
which was intended to explain it. Perhaps the best 
illustration of tlie -relations of animals to one 
another is that of the richly branched head of a 
large tree. In summer, when the leafy covering 
.presfcnts an oven surface to. the eye, the connection 
of the ultimate twigs is not apparent ; but in winter 


wc can see that a number of twigs spring from one 
little bough. j> number of these boughs spring from 
a branch, and a number of these branches may be 
traced down to where they diverge from the giant 
fork. 

It follows from tlii® arrangement that a great 
many things may be .-aid about the structure of 
each animal in one group which will' be true of, all 
in that group. A great many more facts limy be 
stated of the animals of a smaller gronp, and so on. 
Xovv these statement® are the results of compared 
rive anatomy, and the only true grounds of classi- 
fication. 

The comparative anatomist has a most difficult 
task before him. and the collected wisdom of all 
comparative anatomist® has not saved them from 
many blunders; bnt every student of the science 
lias this satisfaction : lie knows that the classifica- 
tion which is being worked out is not an imaginary- 
but a real one. The classification which unites 
animals into group® within groups, grounded on 
Hum likeness more or less to one another, indicates 
n real and natural relationship in those which arc 
placed together. 

Of course, tin* fact that vve can say so many things 
which are true or a whole group of animals, but 
which cannot be said of nny animal not belonging 
to that gronp. greatly simplifies the whole study o"£ 
comparative anatomy. Tims vve can fiamo defini- 
tion® of group®, but there i® this difficulty in tliis 
treatment of the subject: wc are not acquainted 
with all animal®, and it not nnfrequontly happens' 
that when wc have made our definitions of two 
group.®, appaiently perfectly distinct, sonio stranger 
creature from some ontlnndish country is bronght 
home which lias some of the characters given in 
one definition and some that are given in the other. 
Then the definition® have to bo re-framed so as to 
include the new ®pceic® on one side or other of the 
lino of demarcation, or a new group made for its 
accommodation. To avoid tlii® rusnlt, it is perhaps 
better to take some one animal of a group which 
has all the e.®.®ential features of its group well 
developed, and describe it as a type, laying stres® 
on the description of tlioso peculiarities which are 
tlie mo«t widely po®«e«®eil by the members of the 
group. As a matter of fact, it will be found that 
an immense number of forms cluster closely around 
such a typical specie®, whilst those form® which lie- 
• betw’ccn two such types will be few and lare. This 
plan of describing type* we shnll endeavour to 
follow; hut since the human mind longs for defini- 
tions because they are definite, we can hardly 
escape sometime.® giving them. 

The animal kingdom is the realm wc have to ex- 
plore. How i® it bounded 1 The question involves 
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anything approaching i scientific basis by Hip great Interesting as is tlie history of the prions classi- 
Hiutm Cuvier. I’rcv ions classifiers had endeavoured fictitious of the animal kingdom from Cuvier t hrough 
to mark out tlu-se divisions by differences in sonic Otven, Huxley, and Gogenbaur to Claus, our space 


one organ or sys- 
tem of organs'. 
The system which 
was generally made 
use of, us produ- 
cing the roost nat- 
ural classification, 
was that -of the 
organs of circula- 
tion of the blood., 
sir tlie nutritive 
ililid which an- 
swered to tin: 
blood. The classi- 
fication of animals 
according to the- 
structure of their 
hearts, blood-ves- 
sels, etc., tens per- 
haps as pood as 
any founded on 
any one system of 
organs. At least, 
oar" great anato- 
mist, Hunter, who 
bad carefully ex* 
drained nil the 
system* of organs 



of animals in re- 


lation to their u-c in classifying, thought so. It 
is now, however, recognised that it will not do to 
rely on any one character in classification. If a 
classification be made in deptnulcnce on the modi- 
fications of hut one organ, it Is sure to be unnatural. 
7f, on the contrary, it can be slated that any group 
•of animals is distinguished from tin- rest by jteeu- 
liaritics in two or more systems of organs, that 
gronp is almost sure to be a natural one. Cutler 
was more successful fhan ht< predecessors, not so 
much bccausn he had any boiler key by which to 
inter] iret tlie animal kingdom, as because lie relied 
on no key, but trusting to his wide knowledge of 
the structure of animals, and to Ids sagacious per- 
ception of what similitudes or differences were' 
fundamental and what unimportant, lie made a 
classification which recognised the plan of sf riiotiire 
of each animal as a whole, that is, as made up of 
the an in of its organs. The difficulties attending 
such a method are far greater, the dcfiniliousof the 
branches thus formed are less simple and precise, 
than those of the former methods, but the results 
have tlie.mcrit of being true to nature, and there- 
fore stable. 


docs not permit us to enlarge niton it ; wo must 
proceed to consider animals fnr ourselves. 

Iti<tead of nt once enumerating tlie numbers of 
snb-kingdoms of the animal kingdom, and appending 
to each a dry catalogue of the diameters npmi which 
they arc formed, it is, perhaps, belter to induce the 
reader to examine two animals belonging to two 
different branches for liirnscir, -n that lie may re- 
mark tlie essential differences in structure which 
limy manifest. Suppose, then, ho procure a prawn 
anil a stickleback, or, if lie nim at larger specimens, 
more easily examined, lie can obtain, ns we have 
done, a lobster and a haddock (Figs. 1-1). If these 
lie carefully observed, first a« to their external 
diameter, and then as to their internal organs, 
there will' he found some points of similarity, but 
a great many points of difforor.ee. 

Rotli arc elongated nninmK and both enn he 
divided by a mid-vcrtical section into two similar 
halves-. The outer covering of the fisli, though it is 
covered with small scales, is thin niul flexible. It. 
offers but little resistance to pressure, and no firm 
support, or fixed point, from which muscles can’ 
play ujion the limbs. It, moreover, evinces no 
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manifest tendency to division info segments .or ' the two pnirs of -longer and shorter feelers. Thu9. 
rings. Turning to- the lobster, we find it is enclosed;’ caoli of the twenty segments of which the -lobster’s, 
in .1 hard inflexible armour, which is divided into . body consists has a pair of well-developed limbs, 
segments or rings, placed one behind the other, with the exception of the last. . 

This division is well marked and comploto.in the How utterly different is the locomotive apparatus 
hinder part of the body, where there are seven , of the fish I The necessary hard parts upon which 
hard annular pieces united by softer membrane, the muscles must play are nowhere to he fonnd on 

They overlap one another above, blit are -separated .the outside. They are situated internally. Hnnning 

below. The 'great shield which covers the .head through the centre of the body, from snout to tail- 

and foro pari of the body also consists of --thirteen is "a bony column or axis. This axis consists of 

segments, but they have all become united. This pieces which are so closely united end to end that 

thick hard outer -covering is the only solid part of they support one another, but they are capable of 

the animal, and therefore tu this must be attached a slight motion on one another, so that, the back-- 


nsoles at both ends ; that is, both at tlie fixed 
point of support from which they pull, and also at 
the part or the body or limbs which they are in- 
tended to move. This arrangement is carried out 
even to the limbs, whose joints are likewise cased 
in separate hard t ube.-, and which are wielded from 
within. Further, llicre is a manifest tendency for 
each segment of the body to bnve a ]mir of limbs. 
Indeed, on the. last segment tlie limbs i 


which they form can be bent, and slightly, 
twisted. This back-bone, ending forward in the 
base of the skull, is the main part of the hard 
skeleton which affords attachment to the .muscles-, 
which move the limbs, ‘in this case the tendency 
of cnch segment of tlio internal skeleton to produce 
limbs is so little marked, that there nre not more 
than two pairs or paired limbs in all ; and through- 
out Ibis large sub-kingdom, which includes beasts,. 


dcielnpcd. lint on (lie next they form the side lobes birds, reptiles, and .fish, there are never more than 
of the tail, and are the main instruments by which this number found, though sometimes there h 


the lobster darts 
rapidly backwards 
when alarmed. 
The next four mic- 
ments have cnch 
paired limbs, con- 
sisting of two small 
fringed plates set 
at tlie end of n 
joint, and with 
them tlie lobster 
paddles quietly 
forward*. Then 
comes it segment 
with a pair of 
limbs composed of 
two joints-, used 
ior other necessary 
pin po«es. Then 
under the great 
shield are the 
walking limbs, all 
many-joint ed. Two 
pairs witli one claw 
are preceded by 

ated by small pin- 

tlie formidable claws 
and jaws. Tli 



to pair, and some- 
times none at all. 
These limbs arc not 
jointed hard tulips, 
pulled and moved 
by muscles rnnning. 
up tho inside of 
them, but they are 
supported by bony 
lovers, while the 
muscles act on 
them externally. 

Passing on to the 
other . systems of 
internal organs, we ■ 
find a marked dif- 
ference in the ar- 
rangement of the 
nervous, aliment- 
ary (rood), .and 
blood - circulatory 
systems, in relation 
to ono another. 

In the lobster 
the nervous system 
consists of a double 
series of rounded 
masses called gang- 
lg side by side 


Next come tlio fuot-jnws lions, which commence with ti 
six pnirs of these, placed, (though partially united together) above the month, 
closely ono over the other, beneath the mouth; and in connection with the eyes, antennas (foolers), 

they cannot be seen in tlie engraving. Then come etc. From these two cords stretch, back, one 
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running on each side the mouth or throat, to 
another double ganglion, find, from this, cords pass 



Fig. C XiTOACVs-rnA, showixo mt Siliceoos Skeleios. 

• (j/ter.JTifvllli Thomson.) 

hack,' which unite the remaining nervous masses 


together, all of which lie in a series along the floor 

• of the tubular cavity of the body enclosed by the 
rings. - Each ring' has a 'double ganglion of its own, 
bnt these are sometimes united together, as in the 
lobster. , The food canal runs from end to end 
through the centre of the body, and at its front 
extremity passes through the, nervous tract (as we 
have seen), and opens on the under side of the bo'dy. 

• The heart' is situated above the food canal, and 
just under the hard covering 'of the back. VTe 

' ■ have, therefore, the main blood, system situated 

I above the food canal in the centre, and the nervous , 
system 'below it ; these two latter, however, cross; 
ing one another arid exchanging places ' just at ths 
front of the animal.- ■ ’ 

, Contrasted with this arrangement is'that of the . 
fish. In this animal the, food canal occupies the 

• same pentral position, but the heart, instead’ of 
lying above it, lies on the under side. The nervous 
system 'does not, consist of a series of knots, but of 
a, continuous column, contained in a special bony 

’ tube. The relative .arrangement is best understood 


by a reference to the illustration, wheie transverse 
sections are given, supposed to be taken from the 
parts of tlie animals where the 
lines marked a h cross tlio lateral 
views of the lobster and haddock. 

The fish and the lobster, then, 
present two types of structure 
which arr utterly different in 
many fundamental points, and if 
in tlie comparison we have seized, 
on tbo=e points which are of 
greatest • importance, wo shall 
find that when wo compare any 
other animals belonging to these 
branches, first with the one type 
and then with the other, in refer- 
ence to these peculiarities, we 
shall have no difficulty in classi- 
fying them either in one division 
or the other. 

A dog, for instance, though a 
very different animal from a fish, 
is Uke it in the points we have 
noted. It has n back-bone of 
jointed voitebne, and a columnar 
nervous system. It Iins no seg-. 
mented external skeleton. It has ■ 
hut four limbs, and its jaws aie 
paired limbs lying side by . 
side, bnt are placed one above 
the other. A dragon-fly is very 
different from a lobster in less-' 
fundamental particulars, but in 
the essentials named it is like to it. It has a chain 
of 'double nerve masses on the floor of its tubular 



body, crossed by the food canal between the first 
aud.second masses ; and so.we might run on through • 
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v-bere It represents the terminal of one set of 
plates, and A the terminal of the other set. The 
black space between the plates is filled with the 
insulating mica. 

. In order to test the capacity of a condenser, or 
rather, to compare the capacities of two condensers, 
the following is the usual test : — The' connections 
are arranged as shown in Fig. Cj. e is a battery 



of suitable E.ii.r,. g Is a ballistic galvanometer, k 
is a key, and p is the condenser. 

Observation (1) With these connections thekey 
is depressed, and the throw on the galvanometer 
noted. 


The condenser is now removed, and a standard 
one, of known capacity, is put in its place. 

Observation (2) The key is again depressed, 
and the throw on the galvanometer again noted. 

From these two observations wo obtain the 
value of this condenser under test in terms of the 


standard, thus 


■JJr 


i capacity 

capacity at standard 


throw with unknown capacity 
throw with standard. 


The truth of this can he seen from the following 
.considerations: — The throw on the galvanometer 
is proportional to the quantity of electricity that 
1 passes through it, and is therefore proportional to 
the quantity that flows into the condenser when 
the key is depressed — or that flow^out of the con- 
denser when the bey is released. Furthermore, 
the quantity that flows into the condenser depends 
upon two things : (1) the capacity of the condenser 
-itself, -and (2) the E.M.F. of the' battery. As the 
same battery is used in observations (1) and (2), it 
is therefore clear that the capacities of the two 
condensers are proportional to the throws which 
they Respectively give on the galvanometer. 


Or, using symbols. 

Let r, = capacity of standard condenser. 

Dj — throw obtained with standard con- 
denser, 

Qi =■ quantity of electricity in standard con- 
denser. 

F. = capacity of condenser under test, 

»-’= throw given by condenser under test, 

< 3 » — quantity of electricity in condenser 
under test, 

E = E.M.F. of battery. 

In observation (1) q, s= e f 2 . 

Id observation (2) Q, = e f,. 

Dividing one by the other we get 



and since <h and q„ are respectively proportional to 
D] and we may substitute in this expression, 


• 

■Where the capacities of the condensers are very 
great, the throws may be so large as to be off the 
scale, and it may be necessary to put a shunt od 
the galvanometer in order to bring them down to 
readable values. A certain proportion of the 
charge will in this case pass through the shunt, 
but it must be remembered that the rules given in 
lesson VI. for the amounts of current that pass 
through the shunt and galvanometer respectively, 
apply to steady currents only, and are not applic- 
able in the cases of a sudden discharge, such as we 
must deal with in condenser work. The reason of 
this is that in the case of a rapidly varying current 
we must take into consideration the self-induction 
of the circuit, which it is not necessary to do when 
dealing .with steady currents. If the same shunt 
is used in observations (1) and (2), the results ob- 
tained will be accurate, but if different shunts are 
used, accurate results cannot be obtained by simply 
multiplying the deflections by the “multiplying 
powers ” of the shunt ; some correction must be 
made for self-induction, but this is not often made, 
and in the majority of cases it is so small as to 
introduoe but a very small error into the results. 
For rough testing we may neglect the small error 
introduced by using different shunts in (1) and (2) 
and use the formula 




Operation (1).— In 
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'Exet ros. luelrn,' iicttyo is declined like aMs sitnra The indefinite Tir is an cnclitio — that is, it inclines 


(i.e., quite regular except in the nominative and 
accusative neuter). 

Like ouros decline roaovros, Toaabry, .roaovro, 
so great ; rotoVros, roiaury, romvro, slick ; ryAueovros, 
ryAucavry, tijXikouto, so old. Remark, however, that 
the neuter singular, besides the form in -o, has a, 
■ form in -or. 

The pronoun airis, -h, -6 in the oblique cases 
performs the office of the personal pronoun (third 
person) singular and plural, as him, her, it, them. 
In union with the article — thus forming A aMs, 
7) aiirt], to aM — it signifies “the same" (in Latin 
idem, citdcm, idem). The article by orasls mingles 
with the pronoun in all cases in which the article 
ends in a vowel, making one word : thus, i abros — 
ahris, and in the feminine and neuter a brri, rai)ro, 
commonly toutS* j but as the orasis does not extend 
throughout, we give the pronoun in full : — 

& aMs contracted into airefs. 

Singular. Plural. 

N. aMs aini) TuMr. aMI, ahral, ratnd. 

G. Tairou rys abrys rabrov. rSv abr&r, etc. 

D. TatiTty rahrij raiircp. rots airotr, etc. • 

A. rbr abrdr rbr aun'ir raMr. t obs avroir, etc. 

The difference of accent and breathing -thus 
distinguishes rabrff, to the same (woman), from 
i Tahrti, to this (woman) ; and rabrd, the same things, 
from ravra, these things. 

m. THE RELATIVE PRONOUN Sr, if, -8, Who. 

Singular. Plural. Dual. ' 

Norn. Sr v 8. of al S. & & &. 

Gen. oB Ijs oB. Sr Sr Sr. olr air otr. 

Eat. $ ;7 S. oTs air ols. ofv air olr. 

Acc. 8i> yr 8. oSr Sr a. ■ & a S>. 

1 IV. INDEFINITE AND INTERROGATIVE PRONOUNS. 

Declension of Tir, someone; and rls, mho? 

Indefinite ns, someone. Interrogative rls, mho ? 

Singular. 



or throws back its accent on the foregoing word. 
In general the indefinite pronouns are distinguished 
.from the interrogative by being enclitics, and by 
their coming after, while the interrogative stand 
before, other words. 1 

By uniting Sr with ns, we obtain. Sens, ij-rir, Sn, 
mho, whoever ; which is declined thus : — 

Singular. 

Nom. Haris, ijris, otl. 
i Gen. ovrtvos or orovyfiBrtros. 

Dat. Snvi or on?, frtn. , . 

Acc. omra, tfmra, Sn. 

• Plural. 

, Nom. o'lnves, drives, anva or Stt a. 

Gen. Smvur, Srur. 

Dat.- alarm (rarely oroir), altmai. 

Acc. oii'mmii aanvas, anva or arra. 

Dual. : 

N.A. Snve, anve. G.D. olmroir, alvnvaiv. 
The interrogative pronouns— such as iroTor, of what 
hind ? hobos, horn great ? irbrtpos, which (of two)? — 
in becoming indefinite and dependent take 6 before 
them. Thus, huotos, of Whatever kind; Mao s, of 
whatever magnitude ; Mr epos, whichever. 

The negative compounds pf ns (namely, oBns, 
oSn, prirris, pM, no one, nothing ) follow the simple 
r<s. Thus, oBns, oSnvos, otr in, oBnra, a Bn, oCrtres, 
otnva, etc. 

■ . Vocabulary. 

"EuaaTos, -y, -or, ench, OTor, -o, -or, of what kind. 

everyone. 'P 6Sor, -ov, rli,.a rose. 

'Hplpa, -as, y, a day. Zrparyyis, -ov, t, a 

“Erioi, -at, -a, some. general. 

’EJerofw, I inquire into, TpSiror, -ov, i, a manner, 
prove. ‘ mode of life, character. 

’EmaroAi, -us, y, a letter, ipovr ff», I take anxious 
MjjSefr, pybtpla, pyt ir, care for; with acc., 
no one. ' ~ desire, nursue. 

Exercise 63. _ ’ | 

Translate into English : — 

l.. c O ariip oSns (or euros b avyp) ayaBos ianv. 

2. 'H yrtbpy aihy (or aiiry y yrtbpy) Sinaia iariv. 

3. 'H y VVT) jJSe (or ySe y yuvri) KaAy lanv. 4. 'O 
uvi)p iucTvos (or euelros i aryp) BaCiAevs lanv. 6. 
'O fiaaiAtbs abrbs (or aMs ‘ b ffaaiAevs)' arparyyis 
lanv. 6. 4-c'pe aim?, & uaT, ryv kAolv. - 7. 'Evioi uspl 
rwv aiiTcbr rys abrys ypepas ov ravra yiyrdauovair. 
8. TB Atyttr uul rb rpdm IP ov rabrdv' lanv. 9.' 
TuSto t4 poSa, & BiAAci Iv n? vytri?, uaAa lanv. 

'•10. Soipbv n xpypa b &vBpmris lanv.' 11. Ei iptAlar , 
rov (for nvbs) bitiuets, r br rporrov ahrov i(ora(o. 
12. Tfr ypdtpsi rabryv rljv 'JiriaroAiiv; 13. Atye poi. 


N.A. 

G.D. 
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V TIIK NUMKRAbS. - 

The numerals express the relation ot number. 
According to their import, tliej’ nmy bo divided 
into five classes — (1) Tim Cardinals; (2) the 
Ordinals: (.'!) the Jfultij/lieafires ; (i) the Pro- - 
portionah : and (a), tlie ftuhtantire Numerals. 

Tiie foundation of the whole nru the cardinals, 
or the ehief, so called because they arc I lie hinge 
(ill Latin, card o') on which the others turn. The 
cardinals answer to the question Jfvir many? as. 
one, tiro, fire. etc. Of the cardinals, the four that 
come first, and the round numbers from 200 
(SioKutrioi) up to 10,000 (pvptot), ns well ns the 
compounds of yiptat . have the in Heel ions of 
adjectives; all the rest are indeclinable. The 
thousands are formed by tlie help of numeral 
adverbs: for example, r/iir-x*Atot. 0.000. 

The ordinals denote the order in which tlie mim- 
bois follow, or the plan* in tlie scries held by a par- 
ticular number . as, the fourth, rcrupros. They arc 
all inflected like adjectives of three terminations. 

Tlie mnltfplicntivcH denote how often a quality i« 
repeated, as twofold, fourfold. They are compounds 
or irAuDr, and hate three udjcethnl terminations, 
-oci, -5. -oDr : as, SurAoer. Then there are iiiinie-nl 
adverbs ill -inn, which answer to tile question Jfoir 
often .* as. tsnToeruvii, a hundred times. 

The proportionals me compounds of wAierm. 
-a, -or, and denote so much the more than sumo 
other object : as. Str.Xarrtos, tirier as uturh. 

The snti-tanlive numerals express the abstract 
idea of number : as. i| 5u'a« teen, -bSps), duality. 

The alplmbet furuislics slims for numbers, as 
well as supplies tlie elements of words. Hence, 
with the Greeks, the fonr-nnd-twenty letters of the 
alphabet are so many ciphers. In the series, how- 
ever, three obsolete forms nre introduced -namely, 
after r the letter Portrait) or digammn, f. orSn (that 
is, t):is the sign for «; abn'ramra (that i«, ?) »s 
the sign for ill): and 2n,u: n, 0. ns the sign for 900. 

The first eight letteis. from alpha to fhrta, hau 
or sti included, make tlie first series consisting of 
units ; the ensuing eight, from iota to pi, including 
hop/ia, form the second series, or the succession of 
tens ; and the remaining eight, from rlio to omtiia, 
together with sampi, make up tlie hundreds. JHeren 
is m'. or 10 ami I : tirelre is ,0, In and 2, etc. 

Up to the letters, when used as figures, 
have an accent over them each: thus. o'. When 
more than one sign stand together, tlie mark is ■ 
over the last thins, ef. With 1.000. the alphabet 
begins afresh. In order to indicat o this, tile mark is 
placed under the lutler: tints:, a' = l,but ( a=1000; 

/ ss 10, lint ,i== 10,000. Tims, 1891 in Greek numerals 
is written ,aa?a'. 

Subjoined are lists of the cardinals, the ordinals. 


and the numeral adverbs, accompanied by our 
numbers and the corresponding Greek signs. The 
English words, one, tiro, three, etc., need scarcely 
lie added; and, of course, first, second, third, tenth, 
etc., will readily lie supplied by the student. 


1 B ' 

CmtKmle, 

1 Onlinah. 

2 0 

opd, or ovu 

Sei/Tcpor, 

» y’ 

rpcTs, rpla 

rpiros. 

i 6' 

t err apes, -o, oY rcacrap 

rtrapros. 

Of’ 



C. <r’ 

if 

(KTOS. 

7 C 

cirro 

i'fiSopos. 

8 V 

&KT t» 

vyooos. 

9 O' 

ivy to. 

trams. 

]«i' 

6c«o 

St kotos. 

11 IB 


Iro hear os. 

12 |0' 0u'5f KU 

ouSckbtoj. 

16 ef rpcTs ual Stmt 

rpiros Ha\ Hi tear os. 

1-1 i? Ttrraprs kb! otsa, or 

rtrapros Kai St Karos. 


Jrr«B«fKB 

wlpirros ko\ creams. 

16 er 

iuuatStua 

Zeros ual or kb— or. 

17 if 

(•zranaih ina 

t0So/ios ual OfitaTOr. 

18 in 

uKTUKaldtka 

isycnos ttai ScKaros. 

19 iff 

ierraKulStKu 

tl'ETOr Kb! OfKBTdi. 

20 k' 

<Ikikti(i') 

thcotrros. 

21 KB 

itKooir us, ftlo, iv 

tiuoarhs stpuros. 

30 A’ 

T/liaKOITB 

rptaKOUros. 

•10 0 

rtrrapaKovra t or rare- rtrrapttK oar or. 

BO 

ircrri'iuorra 

Trej'rijKotrror. 

fitt £ 

{(vuoiva 

itvKorros. 

70 o' 

i0Sopl,Koera 

i0oopuKoarir. 

SO r' 

oySoyjKni^a 

oy5oi7KoBTiIr. 

90 9' 

^renjkorra 


100 p' 

< Karov 

leamarus. 

200 <r* 

ttavomoi, - at . -a 

StaKtunotrrou 

tioo t' 

rptaKuiTiai, •«*, *c 

rpiaKofftooros. 

•100 t,' 

rtTpafeotriot, -fit, -a 

TerpaKoaiotrros. 

SOfi f 


TrtPTaKOtriOfrr^T. 

c.on x ' 

ffBKifirioi, -at, -a 

ilaKoirtotrrt's. 

"on i>' 


i TrraKofftoorT^ r. 

son «/ 

uktbkhVioi, -at, -a 

CKraKocrtoaris.. 

900 s’ 

tvaiedtrini , -at, -a 

ivaKoatonrus. 

1.0(10 ,B 

XiAwr. *ai. -a 

A terror. 

2.000 fi 

{iir^Aioi, -at* -a 

Snr X iAii)i tto'i. 

6,000 t y 

rpttrxlhioi, -at, -a 


•1.000 ,5 

rcrpaKiaxlMoi, -at, -a 

rtrpttKurxthtotrros. 

r.,000 ,c 


ntrraKtux^u’uris. 

G.000 ~ 

c(bKIC X (A|0I, -61. -B 

KoKioxihtoaris, 

7.000 X 

tirraiMirx/Atm, -ai, -o 

<KTBKlirX'Au>BTOS. 

S.000 ,Tf 

oKTauirxlhiot, -at, -a 

uKTaK-xtTX^totrrJr. 

9.000 ,0 

leaKttrx‘htot, -Bl, -a 

ti'oKitr X iAioo-To'r. 

10.000 f 

[iv pi at, -at, -a 

fivptoortls. 

20,000 ft 

Silo fivpt aSes, etc 
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'Tlic wise man carries ai»nt his pmiK'rty in himself. Utter 
the praise of- thy frientK ratlier than tlilno own. 6. Virtue is 
honnnnlile in itself. 7. Tlie greedy enrich tlicmselvcs, but 
injure otliers. 8. Tlie incontinrat arc not only injurious to 
others without being profitable tn themselves, but arc doers or 
evil to others, and much more sn to themselves. 9. Wc gratify 
ourselves with most pleasure. 10. The gods are free from envy, 
even amongst one another. 11, Bad men injure one another. 

Ex. 00 — 1. Oi OO0OI irrpi^-poum n irpaypaTa «• imiroir. 
a. :0 irAwKrw caurbv wAourffd oAAour Si pi&irm. 3. ‘Y/im 
oirous \apt^ta0t. 4. 'O axpanjt cue f<m Toly pir iAAii « pha- 

fitpts, eavTif it u^cAipo; • iAAi Kal toOpyot /lee owe iAAeie, iaanv 

Si iroAi i soKOV/rydrcpor. 6. 'AyaSot muStf, dAAqAoilt trripytTt. 


- ARCHITECTURE.— I. 

INTRODUCTION'. - 

Architecture has beeli defined as "the art of 
building ’’ ; it might more correctly be termed “art 
in building,” for it is precisely whan artistic quali- 
ties are found in a building “ when,’! as Sir Digby 
Wyatt Bays, “ the structure is reared for something 
beyond the immediate wants of the individual who 
erects it, and the first idea of giving it embellisli- 
inent comes into existence,” that it may claim 
to be a work .of "architecture” as distinct 
from “building.” Architecture is said to be a 
creative art in that the forms produced are not 
found in nature ; whereas, in painting and in sculp- 
ture, imitation of nature or of its impressions is the 
first characteristic. This is only partially true. In 
its first stage, architecture (nnd it would be more 
correct to say building) is creative ; in its second 
stage it may be imitative ; not, however, of nature, 
but of the forms created in building. 

The earliest habitations of man were probably 
erected in the alluvial plains of great rivers, and, in 
the valley of the Nile, were raised in crude or sun- 
dried bricks. Their walls were built of greater 
thickness at the bottom in order to be able to 
support the superincumbent weight; that portion 
of the wall of the house which rose above tlie 
doorway or other opening had to he supported by 
a beam of timber of some kind, probably the trunk 
of a palm tree, the arch and its principles not then 
being known. The space enclosed for the house 
had also to be covered ovor with palm-tree trunks 
laid side by side and coated with mud to protect 
tho interior from the heat of a tropical sun. 

So far all is creative, the forms evolved not being 
found in nature ; and this brings us to the second 
stage — the imitative. Some of tho earliest tombs 
in Egypt are those found near the Great Pyramids 
nnd at Sakhnra ; they are sometimes excavated in 
the solid rock, sometimes out out in the side of a 
cliff. These tombs consist of one or more chambers 
which might be correctly termed sepulchral chapels, 
for the body was laid in a pit, or well at a lower 


level, and the clinmbors served apparently as re- 
ception rooms for the relatives of tlie deceased who 
came, to mnfcc their offerings nt his tomb. -So fnr 
there is nothing remarkable, but here tho artist 

steps in : he is anxious to suggest that this chamber, 

tlie reception room, is representative of tho house 
tlie deceased formerly lived in. Above the door- 
way he carves in the solid rock an imitation of the 
palm-tree trunk. put therein the crude brick dwell- 

ing to carry the wall above ; on the ceiling he re- 
produces tlie palm-tree trunks laid side by side io 
cover orer/tlie space, and which 'carried the mud 
covering; on the outer face of the chapel ho copies 
that sloping or raking line which existed in the 
crude brick dwelling where the walls were thicker 



at the bottom, imd various other features which 
were essentially constructional and creative in the 
first stage, are imitated and" made use ot ill the 
second as a decorative embellishment. These were 
the first germs of architectural thought.' It is trim 
that we have assumed tlie prior existence of such 
crude brick structures— structures which a single 
rainy day in England would consign to the ground; 
but.wliich in Egypt, owing to the absenoe of rain, 
last for centuries: at. the present day behind the 
temple of the Ramcsseum at Thebes are to bo found ■ 
the granaries built by Rameses the Great in'tlic 
fourteenth cfentury before Christ. Tho same tra- 
ditional method of building also is carried on down 
to the present day, and the lints of tlie fellaheen or 
poorer people of Egypt are still built in snn-dried 
bricks, and their roofs still formed or palm-tree , 
trunks, just, in fact, as they would scorn to have 
been in the earliest days of her civilisation, if wc 
, may judge by the stone imitations found of them in 
the tombs above described, which- date some 
3,000 yenrs before Christ. Contemporaneous with 
these tombs are others of a lar richer type, tlie . 
tombs of the higher personages of the realm, and 
■ the fronts of those tombs seem to have been carved 
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of the use of iron for every kind of construe- . 
five requirement has completely revolutionised all 
the ancient, styles, and placed us for the moment - 
in a transitional period, the ultimate' development 
of which we aro still unable to divine. 

■ We shall in the course of our lessons take up one 
. by -one and describe the several styles -of archi- 
tecture. It has been the custom to distinguish 
between the earlier styles down to the end of the 
fifteenth century, and those phases of style which 
have followed, by calling the former the true styles, 
and the latter the imitative styles. If, however, 
there bo any 'degree of reason in the argument we 
'.have laid down, all the styles have been imitative 
in their archaic state, progressive in their perfected 
state, and decadent in their later phases, and the 
death of one hns, uiidcr altered conditions of reli- 
gion, race, or country, become the birth of another. 
Between tho earlier stylos known, and those which 
have been growing during tho last four centuries, 
however, there are certain very essential points of 
difference. Tho revival of letters in tho fifteenth 
century, and tho invention of printing, led to two, 

• at least, very important changes: — 

1st. The estrangement from architecture of a 
very lavgp class of intellectual persons, who hcncc- 
■ t forth elected to teach mankind through tlieprintcd 
book instead of recording them in the temple or 
cathedral. 

2nd. The creation in men’s minds of a revival 
in favour of the earlier styles of architecture, of 
the Greek nnd the Roman (the only ones then 
known), onused by the printing of thcclnssic authors, 
who. described and expatiated on 'them in such 
glowing terms, that not only in Rome, but through 
Italy, it equalled the impulse generated by a new 
creation. Instead of impro\ ing upon and gradually 
developing to now requirements tho traditional 
stylo of the country, they stepped back twelve 
centuries or more to copy the forms and features 
of an antique style. In Italy, and in those parts 
of Europe where the remains of Roman buildings 


Italy, but on their return also to publish works 
containing illustrations of the chief buildings of 
antiquity tlioy had seen. This new field of ‘know- 
ledge lias gradually been spreading, so that in this 


or less acquainted, not ■ L 

only with "all tho forms ffljMmM 

and details of the great mnlnllll - 

Roman styles, but with laililtiJulil . 

almost pvery development slltillijjw . 

of art which has existed riji ■ 

in the world’s history; and 
in laier years the further. 
invention of photography , iH .‘~ ! 1 

and increased facilities of 
travel have flooded the r] jiw.ttj™ - 

present generation with ' '(IjlFW’sl 
such a plethora of wealth / • ■nw4t!'TB 

in architectural forms, 
that many years, if not. tBfOisn 

centuries, will ho required ,.,'j -’■rj.jl | ,![ 

to absorb and digest it. , J-ql-SjA 
JWo Imvc endeavoured, ’'i ,i! 

so far, to lay before our 
readers some of the causes -j I • ) j'W 

which underlie tho growth ■ 

of tho vnrious stylos of f Sjl/'.JiL jT.'f,' 

nrohitectnre, and wo pro- 
pose to take tlioso up in '’7 mSBImI 

a 'scries of lessons, and U'IotIikI 

to draw attention to tho ' '.‘1! il'IPliffl 

principal forms developed ■ 

in each style. . pliWW'jl 

The styles of architcc- /m 
tnre may be dividod < i w . wwv'-~‘" ' . -M iBa 
broadly into two classes Fi g . a— Lorra Comas. 
— 1st, those which have 

directly or indirectly influenced the origin and the 
development, or growth of those buildings, features, 
or forms which are found in Europe, and more par- 
ticularly in our own country; nnd 2nd, those 
-which have been formed independently, unswayed 
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had participated in the general movement. Bnt 
till the time at -which we have now arrived— that 
is to say, the fourteenth century — she was behind 
tho rest of Europe in literature. In Italy, Dante 
had produced his great work in tho beginning of 
the century. Petrnrcli and Boccaccio had written 
since. In other countries, too, much had been 
done. Bnt, as wo have seen, England was still 
without a literature. Now, however, everything 
was in her favour. Her national unity was 
achieved ; her language was practically formed ; 
the mental energy w,as present-; and the desire 
for knowledge was so universal, we are told on 
authority which it is difficult to disbelieve, that at 
Oxford and Cambridge tho students might then he 
counted by thousands where they now are by 
hundreds. 

From comparatively early in the reign of 
Edward III., we find signs of the revival of n 
national spirit in the popular songs on subjects of 
nntional iliteiest. Among those the most import- 
ant which hate been printed arc a scries or ton very 
spirited ballads by Utm-cnce .Minot, upon various 
battle-, and other achievements of Edward III. 

Bat the first work or considerable extent and 
merit which demands our nttention is the remark- 
able allegorical and satirical poem. “The Vision of 
Piers Ploughman.” We treat this as the first 
because, though tho year of its composition cannot 
lie exactly fixed, it belongs in form and stylo so 
much more to the preceding age than ntiv other 
(Treat poem of the period, and shows so much less 
trace of the direct action of foreign influence, that 
it naturally takes the first place in order among the 
poems of the nge or Clinurcr. The author of 
“Tho Vision of Piers Ploughman” is said, and 
there is no reason to disbolieve it, to have been 
William Lnngland, probably a native of Oxford- 
shire, who lived as a monk at Malvern ; and his 
placing the scene of his vision in the Malvern hills 
seems to confirm a jiart, at least, of the story. 

This singular poem relates a dream, or rather a 
series of dreams, in which the poet sees, allegori- 
cally, the corruption and misery of the world; tho 
remedy for those evils in the pursuit of truth ; and 
the one guide to truth and regenerator of the world 
in tho person or Piers, or Peter, the Ploughman. 
The world is a field full of people. Here nre the 
poor toiling; the rich wasting: the lawyers plead- 
ing for hire; the clergy idle and corrupt; the 
pardoners deceiving tho people for gain ; yet all 
the while the castle of truth stands just above 
them, though they seo it not. At court mede 
(corrupt gain), and falsehood, and wrong, contend 
with conscience, and peace, and reason; and 
lawyers, nnd confessors, nnd counsellors are on 


•the sido of wrong. At last Reason makes her 
voice heard in tho world. Men are brought, to 
confess their sins; each of the vices in turn 1 
comes to confession; and a great multitude set 
'out upon the quest of Truth. But who shall show 
the way? Friars and pilgrims know , it not. 
Peter, a ploughman, presents himself as the guide 
to Truth. But wo very soon soo that under the 
guise of the ploughman the poet presents to us» 
none other than the Divine Redeemer of the world. 
Then we find Peter the Ploughman employing his 
followers in labour upon the field which ho tills 
(the world). We seo him ploughing the soil and 
sowing tho seed of -Divine grace. While side by 
.side with this wo have another allegory of “Do 
Well, Do Bet, and Do Best,” three degrees of moml 
excellence, and tho guides and instructors of the, 
soul. The poem ends somewhat abruptly — so much 
so that some have thought it unfinished — with the 
ravages of Antichrist in the kingdom of Peter the 
Ploughman. We hnvo-snld enough to cnnhletho 
student to apprccinto tho general character of tho 
religious lessons which the writer seeks to convey, 
and of the .allegorical form in which lie clothes 
them. But the poem is no less a satire titan a 
religious allegory. The vices of all classes of men 
arc painted with much vigour; hut above nil tho 
corruptions of tho clergy and the monastic orders, 
their idleness nnd neglect of their flocks, their 
- covetousness and simony, their self-indulgence, 
their deceptions to extract, money from the people. 
The world as it was nnd the world as it might be, 
the Chnrch as it' was nnd the Church as it ought 
to he, nre put before us in constant contrast. 

The language of Lnngland is decidedly more 
antique in cast than tlint of Chaucer. But what 
more than anything else connects tills poem with 
the past, rather than with the future, is its metre 
It bears every mark or having been written dis- 
tinctly for the people, rather than for the cultivated 
classes. And, perhaps, for tills reason the author 
chose for it the old Snxon alliterative metre, which 
seems to liave been then still habitually used, and 
even long afterwards sometimes occurs, in the songs 
or the people. The chier peculiarity of that metre 
is that in each couplet, or pnir of verses, two or 
more accented — that is. emphatic — syllables in the 
first line, nnd one in the second, begin with the 
same letter. The character of the metre will be 
learnt more easily from the specimen which we 
give than from any amount of description. It 

will be observed that it differs from our modern 

metres in having alliteration— that is to say. 
identity of initial lottor in syllables — instead of 
rhyme; and in attending not to the number of 
syllables in a line, hut rather to tho number of- 










THE NEW POPULAR EDUCATOR. 


vigorous, and no doubt somewhat exaggerated, pic- 
tures of wealthy and self-indulgent abbots, dissolute 
monks, and lying pardoners, contrasted with his at- 
tractive sketches of the poor and pious parish clergy 
— liis sympathy with the movement of the Reformers. 

It will easily be seen that the times in which 
Chaucer lived and the circumstances of liis career 
were peculiarly favourable for a great and original 
poet, and especially for one with Chaucer’s un- 
rivalled power of catching and reproducing the 
peculiarities in character and habit of different 
classes of men. Border countries are the favourite 
ground of picturesque writers. ' Types of character 
are more strongly marked and. more sharply con- 
trasted there than elsewhere. Thus Scott cliosofor 
his usual field the border-land between' England 
and Scotland, or the dividing line of highland and 
lowland. And the age of Chaucer may well be 
called the border-land between the dark ages and 
the modern period. In his own great poem he 
brings together the knight who had fought for the 
Cross and the prosperous London merchant and 
the essentially modern country gentleman; and 
this was a true picture off the times. 

So in the literature of that age, as we have 
already seen, the formal and learned Gower and 
the rough and antique satirist Langland were 
alike contemporaries -of Chaucer ; while in Italy 
Petrarch was writing poetry as polished and 
artistic as any that the world has ever seen. This 
was just the age in which the genius of Chaucer, 
with its singular variety of scope, and its power 
of seising points of character, would find the 
fullest play; and Chaucer's varied career was 
entirely in his favour. As soldier, courtier 
scholnT, diplomatist, and man of business, he must 
have had unusual opportunities of studying cha- 
racter and learning the real life of his age. And 
we find the character of his poetry in this respect 
just what wc might expect to find it under these 
circumstances. The poet has left that marvellous 
photograph from real life, the prologue to the 
“ Canterbury Tales ” ; and the genuino and simple 
pathos of the story of Griselda. The variety of 
character in the poetry of Chaucer keeps constantly 
before our minds that, though he is rightly called 

the source from which the stream of English poetry 

takes its rise, that source itself, like the great lake 

that feeds the Nile, derives its fulness not only from 

the springs that arise within its bosom, but from 
the streams whose waters it colleots and makes its 
own. Some of the various channels of literature 
which converge in the works of Chaucer wo have 
already pointed ont, and wc shall ask our readers 
to bear this observation in mind when we corns to 
■ remark upon the poems of Chancer singly. 


Before proceeding to consider ,the poetry o£ 
Chaucer in detail, it is necessary' to speak very 
shortly upon matters which have given rise to much 
controversy — the language in which lre wrote, and 
the principle of versification which he adopted. 
Some writers have treated Chaucer as one who 
spoiled the purity of the. English tongue, by the 
.wholesale introduction of French words into it; 
while others have regarded his works as the most 
perfect standard of the English spoken in his day. 
The' truth appears to be that in the main' Chaucer 
used the English language as it was usually spoken 
and written- in . his day by the aristocracy and 
among educated men, which would for obvious 
historical reasons be less purely Saxon and more 
mixed with French than the language of the lower 
‘orders. But it is also beyond doubt that Chaucer, 

■ in cnlnrging the range of ideas which were to he 
expressed in English poetry, must have, found 'it 
necessary at the same time to enlarge its vocabu- 
lary, and that ho did so by the adoption of word's, 
from the French. And though many tfords used 
by him have since been lost, and many more have 
boon introduced, it is still true that tho vocabulary 
thus formed is substantially the Bamc as that now 
in use, though, of course, the spelling and the pro- 
nunciation have considerably changed,' and some 
words have dropped out o"f uso of have had their 
meaning entirely altered. 

With regard to tho forms of English words as 
written by Chaucer, a few points must bo borne in 
mind by the reader, in order to a thorough under- 
standing of the author. In Its earliest' form— the 
Anglo-Saxon — English was a language, like the 
classical Greek and Latin, with a complete system 
of inflections (sea English lessons ) — forming, for 
instance, tho cases of its nouns by appropriate 
changes in tbeir termination, instead of by the use 
of prepositions, ns in the present da}’. In the 
English of Chaucer, though it was not so to tho 
same degree in that of some of his contemporaries, 
these case-endings, except the s or cs of the geni-, 
five, are lost, tho rest being represented, if at all, 
by an e at the end of the word, which e is some- 
times sounded and sometimes silent. In words of 
French origin, also, the final e is in Chaucer, ns in 
French poetry, as often sounded as mute. The' 
.presence of the final e in many words in which it 

is no longer written, and the fact that this final o 

is habitually sounded as an additional syllable of 
the word, is tlio ono strongly marked difference 
between Chaucer's English and onr own so far as 
the noun is concerned. But it will be noticed by 
every reader of Chaucer that the sounding of the 
final e is by.no means an invariable rule ; indeed, it 
is probably quite -as often silent, especially before 
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' APPLIED MECHANICS. — V- 

{Gmtlnnat /mm p. 157 ] 

"practical efficiency— heal mechanical ad- 
vantage AS FOUND DY EXPERIMENT— TUE LAW 
OF A MACHINE. 

Is the foregoing lesson we examined some' simple 
machines on the hypothesis that there was -no 
friction, but it is generally of more interest' to the 
'practical man to consider tlic machine as it 
stands, and to take friction into account. To in- 
vestigate mathematically what th c force of friction 
is at each point in a inachino at which rubbing 
occurs, would be a very tedious if not an impossible 
task. It is easy, however, to obtain, by experiment, 
results which show the general effect of friction, 
and to find farces which give the .summation of a 
large number of smaller forces of friction acting 
at different parts and in different directions through- 
out the machine. 

Wo now proceed lo show you how, by experiment, 
you may find out the laws of efficiency and friction 
of a real machine with sufficient accuracy for 
practioal purposes. 

The construction of the mnehino itself docs not 
outer directly into Iho process by which the re- 
quired results are obtained, lienee wo shall suppose 
the machine all hidden from view, as in Fig. 30, 



Pig. 30. 


tncre being none of the machine visible except two 
shafts projecting from the cover, to one of which 
we apply our force wliihil the oLhor raises liie load. 
We must suppose Dial Ihcre is no • arrangement 
inside by which energy can be stored, and that Die 
two shafts aro conpoctcd in such- a way that if one 
goes round nniformly, (lie other docs the same, 
though probably at a different speed. The first step 


is' to determine tho velocity ratio. . Since tlic di- 
mensions of the different parts of the machine aro 
not known to us, wo cannot follow the same 
method as in tho last lesson, but by direct measure- 
ment the speed of A can be compared with that of B. 
Thus, if the smaller weight b falls 5 feet whilst the 
larger weight A rises 3 inches, tho Velocity ratio is 
— = 20, or 20 to 1. ^ ' 

If the usual reasoning about mechanical' ad- 
vantage were true, we should find that llb.'at B 
would balance 20 lb. at A. Possibly it may, as it 
requires a considerable force to sot the machine ill 
motion, but if we start B downwards it soon stops. 

Adding to tho weight B till a steady motion 
downwards is maintained, wo find that more force 
is required than wo supposed. If we add to A, anti 
again find what n must be, a similar result is ob- 
tained, the excess weight at b increasing as the 
load is increased. • 

' A scries of observations having been made, num- 
bers somewhat like the following are obtained : — \ 



Tlic numbers in tlic fourth column arc obtained 
from the rule given on page 89, which in this case 
reducesto 



Plolting tlio corresponding pairs of values or A 
and b ns the co-ordinates of points, we obtain the 
straight line shown in Fig. 31. 

In order lo see what' sort of law connects ef- 
ficiency and load, tlic numbers in the second and 
fourth columns- lmvc been plotted in Fig. 32. In 
order to make the vertical scalo of tlic drawing 
sufficiently huge, tho origin is called -4 on that 
scale, hence the curve cannot be shown passing 
through Die origin ns it would if the zero points of 
both scales ngreed ; this would require too largo a 
figuro. It- will be seen that the law connecting . 
efficiency and load is not a simple one, that the effi- 
ciency increases with the lond'moro rapidly at Hist, 
bnt Inter on becomes more nearly constant. 

The student will see tlint the curve is very similar 













Cor. — If any compound quantities, arranged as 
'in the preceding examples, are proportional, the 
simple quantities of -which they are compounded 
are proportional also.' 

Thus, if a + bibuc + did, then a i V e : d. 
This is called division. (Euclid V. 17.) 

27G. Case V.— Compounding Proportions.^ 1 

If the corresponding terms of two or ' more ranks 
of proportional quantities be multiplied together, the 
products will be proportional. ■ . 

This process is called .compounding proportions. 
It is the same as compounding ratios. It should be 
distinguished from what is called composition, which 
is an addition of the terms of a ratio. 

If ’ aib :: Old 12:4::G:2 

And 10:5::8:4 

Then ah ibl : : om i dn 120 : 20 : : 48 : 8. 

For, from the nature of proportion, the two ratios 
in the .first rank are eqnal, and also the ratios ip 
the scoond rnnk. And multiplying the corre- 
sponding terms is multiplying the ratios— that is, 
multiplying equals by equals, so that the ratios will 
still bo equal, and therefore the four products must 
be proportional. 

The same proof is applicable-to any number of 
proportions. 

If lh:l::m.:n 
\piq\i x ip 

From this it is evident that if the terms of a pro- 
portion be multiplied each into itself, that is, if they 
be raised to any power, they will stillbe proportional. 
If a-.b-.-.C-.d 2 : 4 : : 6 : 12 

a ib ::c:d 2:4::6:12 

Then a": IP: id* id- 1 . 4:1G::3B:144. 

Proportionals will also bo obtained by reversing 
this process, that is, by extracting the roots of the 

If a : b : : c : d, then i/a : i/b : : i/e : i/d. 

For taking the products of the extremes and 
means, ad -- be. 

. And extracting the root of both, sides, i/ad 
— i/be. 

That is, itaii/bii i/c : i/d. 

277. Case VI. — Involution and Evolution op 
the Terms. 

If several quantities are proportional, their like 
powers or like roots are proportional. . „ 

If aibiioid. _ 

Then a 1 : & n : : c" : d n ,and if a : 111 i/b : : “ i/c : m ifd. 

And m i/a n : 1,1 i'b" i : ™ ifa a : i/d". 

That is, a 111 : b™ : : e“ : 3™. 


| then ahp : blq : : cmx : dny. 


If the terms 'in one rank of proportionals be 
divided by the corresponding terms in another rank, 
the quotients will bo proportional. 

This is sometimes called the resolution of ratios-’ 


This is merely reversing the process in Case V., 
and may be. demonstrated in a similar manner. ■ 

K.B. — This should be distinguished from what 
geometricians call division, which is a subtraction 
’ of the terms of a ratio. ’’ 

When proportions , are compounded by multipli- 
cation, it will often.be the case that the same factor 
will be found in two analogous or two homologous 
terms. 

■ • • Thns, if aibiioid 

And mia::n:c . 

■ ami ab lien icd. 

Here a is in the first two terms, and c in the last 
' two. Dividing by these, the proportion becomes 
mifinnid. Hence, . • 

In compounding proportions, equal .factors or 
-divisors in two analogous or, homologous terms may . 
be. rejected. 


.' Then aim: i cm , 12:20::9:16 

. This rule may bo applied -to the cases to which 
the terms '‘ex aquo " and ‘‘ex tequo perturbata" 
refer. One. of the methods may serve to verify the 

When four quantities are proportional, if the first 
be greater than the second, the third wilTbe greater 
than the fourth ; if equal, equal ; if less, less. . 

Suppose aibiioid, then if (• a > b,e>d.‘ 

I a <b,c<d. 

If four quantities are proportional, their recipro- 
■ cals are proportional, and vice versa. 


. such parts, that the greater increased by 6 may be" 
-to the less diminished’ by lias 9 to 2i- . . “ 
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. ' -So if the order of -any proportional quantities he 
inverted, the ratios in ones .series -will he the re- 
’ ciprocals of those in the other. .For by the invdr- 
’.sion each ailtocedent .becomes a .consequent, and 
vice versa; hut the ratio of , a consequent to .its 
• antecedent is the reciprocal of the ratio of the 
antecedent to the consequent. That the reciprocals 
pf equal quantities are themselves equal is evident 
f rom Ax. 4. 

v 1 280. To investigate the properties of geometrical 
progression, we may take nearly the same course as 
in arithmetical progression ; observing to substitute 
continual multiplication and ' division , instead of 
addition and subtraction. It is .evident, in the first 
.place, that, 

■ In an ascending geometrical series, each succeed- 
ing term is found by multiplying the’ ratio into tbo 
preceding term. • 

If the first term is a, and tlio ratio r, . 

Then a x r =ar, the second term; ar x r=ar 2 , 
the third ; ar- xr= ar 3 , tbo fourth ; or 3 x r = or*, 
the fifth, eta. 

And the series is a;ar, ar", ar 3 , ar 3 , ar 5 , otc. . 

If the first term and the ratio are the same, the 
progression is simply a series of powers. 

If the first term and ratio ar o each equal to r, 
Then r x r = r 5 ,tlio second term; r- xr=sr>, tlio 
third ; r 3 x r = r*, tlio fourth ; r* X r = t 3 , the fifth. 
And the series is r, r 2 , r 5 , r*. r*, r*, etc. 

In a descending scries, each succeeding term is 
found by dividing tlio preceding term by the ratio, 
or multiplying by tlio fractional ratio. 

If the first term is ar 5 , and tlio ratio r. 

The second term is ~, or «r* x i s= ar 5 . 

And the series is ar 5 , ar 5 , ar*, ar 3 , ar 2 ar, a, eta 
If the first term is a, and the ratio r. 

The series is a, p — , etc., or a, ar~\ or--, eta 

lvt.2nd.3rrl. 4tli. 5th. Otli. 
• By attending to the scries, a, ar, or 2 , ar 3 , ar 3 , ar 3 , 
etc., it will bo seen that, in' each term, tlie exponent 
of the power of the ratio is one less than the number 
of the term. 

If then 

a = the first term, r — the ratio, . 
c = the last, n = the number of terms, 

wo have the equation s=ar"- , ,.the Inst term ; that is. 
In geometrical progression,' the last term is etptal 
to the product of. the first into that power of tkeraiio 
whose index is one less than the number of terms.- . 

When the first term and the ratio- are the same, 
the equation becomes s =3 rr” - ’ = r. ., 1 

Of the four quantities, •<?; £, .r, , and- », any ; three 
being given,- the other may be found.-.. , .. .- 


* 1. -By the lust article, . 

.c= , ar 1 '- 1 == the last -fora.- '• , ... 

2. Dividing by r" il , ' • ! • 

— j == a= the first term . ; , . . . 

3. Dividing, the lst.by a, and extracting the root, 

n-*== rz= the ratio.' 4 .' 

, By the Inst equation may be found any number, 
of geometrical means between two given numbers. 
If m — tlio number of means, m + 2=n, the whole 
number of terms. Substituting m. + 2 for n in tlio. 
equation, we have, . 

i (~)ruTl = = , . , tliera'riq. * , ' ’ ’ 

When the ratio is found, tbo means itro obtained 
by continued multiplication. 

281.'- Tho next thing to be attended to.is the rule 
for finding the sunt of alt the terms. ■ 

If any term, in a geometrical scries, be multiplied 
by the ratio, the product will be the .succeeding' 
term. Of course, il iaelt of tlie terms be multiplied 
•by the ratie, a' new series will be produced, in which 
nil the terms except the last will be the same as nil 
except' the -ifirst in the other series.- To make this 
plain, lot tlio jiew series -he written under the other, 
in such a manner- that each term shall be removed 
one stop to the righfrof that' from which it'is 'pro- 
duced in the line nbove. 

Taka for example, tlie scries,’ *' 2,4,8,10,32.- 
Multiplying each term by thb ratio, ’ 4,8,10,32,04, 

Here it will be seen at once that the last four 
terms .in the upper line are tlio same ns tho first 
fonr in’the lower -line. Tlio only terms which arc ' 
not- in both, are the first of the odc series, and tlip 
last of tlie Other. So that -when we snbtract tho 
one series from the other, all tho terms except those 
two will disappear, by balancing each -other. ' 

If the given seriosis, a.ar.ar-.ai 3 , . . . ar*- 3 . , 
Then malt, by r, we have ar.ar^.ar 3 , . . . or” or”. 

• Now let s — the sum of the terms. 

Then, 1 ' s=a + or -j- or 2 -f ar 3 , . . .' + ar 3 - 3 . [ ‘ 

And mulUplying by r, . . 

• rs= ar + ar- + or 2 . . . + Hr 3 - 3 + am. 
Subtracting the first equation from the second, 

rs — s.= ar — a. ' ' " ' 

And dividing by (r — 1). ■ s = . ■ 

In this equation, or” is the Inst term in the new. 
series, nnd is therefore the product of the ratio 
into tlie last term in Itlie gircHscries. -. - . 

"'Therefore, tliat is, ( •• • • 




AW. da Ldn-dra, from London. AW. da Ai-WMo, from Albert., 
in. Mli-ilra, in Loudon. in M-ter-to, in Albert 
canLin-'lui, wltii London. cmiAl-bSr-io, with AlberL. 
perJAn-dm, for London. per Al-lCr-to, for Albert 
Singular. 

-A'om, 1)1-0, God. Abl. da IH-o, from God. 

Gen. rii Di-o, of God. in Di-o, in God. 

Dot o Di-o, to God. con Di-o, with God. 

Acc. Di-o, God. jptrDi-o, for God. 

It is obvious that proper names of gods, persons, 
towns, and other localities, require no article in 
the singular. 

There are, besides the article, many other words 
(numerals, pronouns, and adjectives) pointing out 
with more or less precision the' definite oharacter 
of a noun, and generally connected with it. The 
declension of these words likewise requires that 
only the three case-signs di, a, and da, should be 
placed before them. We shall also lay down here, 
as a general rule in Italian, that any numeral, pro- 
noun, or adjective which points out the definite 
character of a noun with a sufficient or with a still 
greater precision than the article itself, renders the 
latter superfluous, and such words are, on the other 
hand, always accompanied by the article when they 
do not precisely determine the noun before which 
they are placed. 


for the feminine, is considered, by many gram- 
marians to be the indefinite afticle corresponding to 
a or an ic English. It is a word expressing inde- 

• finite unity : for example, nn li-bro/ a book, and n-na 
cd-sa, a house, express the general'idea of any book 
and any house. • It is, moreover, a word expressing 
definite unity, that is,' a numeral : for example, un . 
nd-mo e cln-.qne-din-ve, one -man and five women; 
n-na lib-bra e tre dn-cc, one pound and three ounces. 
It is also frequently a, pronoun, having the definite 
articles to and la before it signifying the one (mas- 
culine and feminine) : for example, V ti-no Mice di 
dl, r dl-tro- di no, the one says yes, the other no ; 

' V <i~na e bil-la, V dl-tra h Vrdt-ta, the one (woman) 
is pretty, the other is ugly. . 1 

Before a consonant which is not the s impure, and 
before the masculine nouns beginning with a vowel , 
one uses un : as nn li-bro, un- aaAial-lo, un in-ge- 
gno, vn nu-vto. The feminine, n-na, generally loses 
the a, and an apostrophe must' be substituted, before 
nouns commencing with a vowel." The words ail - , 

• c&-ni, some, pi. (for the masculine), and al-cfi-ne, 

some, pi. (for the feminine), may he considered ns 
substitutes for 'the plural of A -no and n-na. _-lf- 
et Uni and al-cn-nc are, strictly speaking, the plurals 
of the pronouns al-cA-no (maso.), and al-cA-na 
(fem.), somebody. . 

Singular. Plural. 
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4. Il buon pfi-dre, la buo-na'mfirdrc. 6. II fra-tul-lo- 
is buO-no, la so-rul-la e bu6-iia. • 6. Il bu6n fra-tul-lo, 

■ la bno-na so-rul-la. 7. Mt-b pA-dre; il mi-o bnon 
pA-dre. 8. Mi-a mA-dre ; la mi-a buu-na mu-dre. 
n. Mi-o pii-dre 6 bno-no, mi-a mA-dre fe buo-na.' 10. 
Mi-o fra-tel-lo o mi-a so-rul-la. 11. II mi-o bnon 
fra-tul-lo o la mi-a bii6-na so-rul-la. 12. Un pii-dre, 
A-na mii-dre, un fra-tul-lo, A-na so-rCl-la. 13. Un 
bufin pA-dre, A-na buo-na mAdrc, un buOn fra-tul-lo, 
A-na buo-na so-rfll-la. 14. Mi-o pii-dro is an bnon 
pad-rc, mia rafi-dre 6 A-na bttil-na mAdrc. 13. TA-o 
pa-dro ha A-na buo-na so-rul-la, tA-a mA-dre lia nn 
l.tiAn fra-tSl-lo, 

tiie riiErosiTiox z>r — its use, etc. 

The use oi this word very frequently coincides 
with tlio use of tlio case-sign, or preposition of, in 
English grammar:— 

1. When tho questions of whom ? of which ? of 
what ? whose ? what hind or sort of? require the 
genitive also in English; for example, L'a-ma-rc 
del jtiulrc, the love of the father. 

2. When geographical or other proper names 
indicating possession, domain, authorship, eta, or 
merely for tho purpose of defining them, arc joined 

' to other nouns : for example, la eit-tii di Te-ni-zta, 
the city of Venice ; il re-gnu ili Sjm-gna, the king- 
dom of Spain; il me-tc di Lu-glio, the month of 
July; il no-wc di Fran-ci-sco, the name of Francis ; 
1c ira-gc-dic til Al-fif-ri, tlio tragedies of Alficri; to 
com-inf-dic di Gol-tU-ni, the comedies of Goldoni. 

3. When words expressing quantity, weight, or 
any kind of measure, aro joined, to othor nouns : for 
example, ti-na t/nan-fi-tii di pe-co-rc, a quantity of 
sliccp; tiaia lib-bra di ctir-ne, a pound of meat; r /- 
no di die-ci dtl-ni, wine of ten years. 

For tiie sake of elegance, the preposition di is, 

' however, sometimes omitted after tho words ca-sa, 
house ; pal-Uz-zo, palace ; piaz-za, place, square ; 
ril-la, villa ; gal-lc-rl-a, gallery ; fa-mi-glia, family; 
par-la, gate, entry, and some others, when they aro 
followed hy the name of the owner or the person 
after whom they are called : for example : in ca-sa 
Al-tic-ri, at the Alticri-honse ; ri-el-no al jtn-laz-zn 
Bor-r/hi-xu, near the Borghese-palace, etc. 

English compound nouns, or combinations of 
nouns, for the greatest part must be decomposed 
bytlie genitive case witli tho case-sign di, cspccinlly 
whon one of tho nouns merely defines and qualifies 
the other, which is tho principal word conveying 
the principal idea: for example, garden door, jiur-ia 
di giar-di-no (door of the garden); stone-quarry, 
ct'o-m di pie-tra (quarry of stone) ; autumn Traits, 
ftlit-lliTau-tiin-nos a music amateur; «» di-Iet-idn- 
te di nut-si-ea. 

English adjectives, indicating the material or 


stuff from which anything is mabufacturod, ,6r 
denoting qualities or derived from proper names of 
' countries, nations, or towns, for tho greatest part 
will bo ’'translated into Italian by means of nouns in 
the genitive case:, for example, a gold watch, tin. 
o-rri-U-gio d'6-ro (a watch of gold); a marble 
statue, ti-na sla-tva di mdr-mo. • 

Whenever tho' infinitive mood of any verb ex- 
plains and defines another word, the proposition' di 
mnst bo placed before it (just as the preposition- of 
with the present participle of English grammar in 
such cases) : for example, Ha ti-na gran ro-glla di 
viag-gia-rc, he lias a great desire to travel or of 
travelling. 

The word di is sometimes a mere expletive : for 
example, c-gli di-cc di si, cd i-o di-co di no, he says 
yes, and I say no. • 

' Hi, among all tho prepositions of tho Italian 
language, is of by far the most extensive use. The 
reason of this is that di, properly and philosophi- 
cally speaking, merely expresses tho mental separa- 
tion of ideas or notions. 

We Imvo thought it useful, in somo easts, to 
denote tiie pronunciation of tiie cores. We have 
dono so hy placing after such words in parenthesis, 
is, thus (is), when the pronunciation of the s or cs ' 
is lo bo the sharp hissing one; and ds, thus (do), 
when tho pronunciation of tho s or sz is to be the 
soft one. 


Vocabulary. 


Physician. m/.di- 
Plcn’siirc, jiiu-o-re. 


Beauty. M-lez-za Highest degree, o' 


Ami not, 

” t''rl«(fA f. 
it}-. Ul-Uz 

Bchnviour, con-ilit- 
Bclo’ng, ap-ptrSCn- 
Bcloiigs, -OV- 

Body, nSr-jn. m 
Brother, fm-tel-h, 

CliHil,/im-ciiiMiMn. 
Colour, co-M-rr. in. 
Commerce, row-mii - 


Interest, iu-ter-is- Ic-no, in. 


Practice, rs-rr-ci- 
tin, in. 

Prince, jirin-ei-ye, 

Itainliow, mom-btt- 
le-iio, i- 

netnrn.i 


I.aiigimgc,lin-!?im,f. 
Legislator, ic-gl-jfa- 


I.tre, rt-ltt, t. 
Han, n 

ffti ini 


Dawn, mmn-inr. 

Bay, 

Disorder, ilis-or-ili- 


Exerelsc, i nfl-to, in. 
Father, jri-iiiv, m. 
Fault, ei'-lti-rc, in. 
Fertility, "fcr-ti-W 


,;id. 

Master, px-tlni-ne, 
Mhul, n-ni-nm, {. ; 

Mirror, ejnVri'iia, in. 
Money, iin-nd-ro,in. 
Must nliroys obey, 

oMw-fli-rc. 

Eight, nht-te, f. • 
Ornament, or-nn- 

Palace, jA-inr-co 


Shortens, nc-'ror-eio. 
Sister, m-r/t-lr., T. 
Soldier. loi-dii-io, 
•lii-nm, f. 


Syring, ; 


Tranquillity, ijnic- 
Trensure, tc-si-ro, 
Ttm'.ri-ro. 

Usage' mi ' 
■\Vnmith, ca-lo-reAU. 
tWill, vo-lon-Ui, f. , 
}Yiso limn, sa-rio, m'. 
Young lrtiui, gld-ro- 
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' Translate into Italian : — 

1.. Hypocrisy is a homage -which vice renders to.' 
virtue. 2. Nature only requires that -which is 
necessary. 3. Renson demands the useChl, self-love 
looks for the agreeable, passion requires the super- 
• fluous. 4. Largo trees give more shadow than fruit. 

God is the Eatlier of men and the Preserver of 
i lie creatures. G. The stars of the heaven, the birds 
of the air, the fish of the sea, the plants, the 
animals, are works of the Lord. 7. The wisdom of 
God is like the light of -heaven. 8. The order, the 
beauty, and the pleasantness of the world arc 
evident proofs of tlio existence of a Supreme Being. 
1). The excess of the passions is generally the cause 
of the misfortune of men. 10. Tlio lust of intem- 
perance and incontinence is the enemy which 
brings to man the greatest damage ; it weakens his 
powers, deprives him of ricties, and injures his most 
precious good, the health. 

We now romo to some illustrative exorcises of 
the use of rft. That he may clearly understand the 
difference between tlio two languages, the pupil 
will do best, wherever it is allowable, to translate 
these exercises by English compound nouns, or by 
combinations of nouns, or by adjectives preceding 
nouns. 

VOCABULARY. 

Milo, dross. Oucdiwi, cun /join, Maud. 

Acmiirtulnm, nrn.v I'ni'ylif, live. Ijnnn, wool. 

mcnt.lirud-drcsb. tW)». lilmv, shot. Lnffr. milk (fior dt 
Aeetn, vinegar. fotlrilB, knife, hilts, cio.itn). 

Apjslln, appeal. t'orjM, irmly. (tlon. Imr ffnr Ir-ni-re, 
Arptnln, silver. Carmimte, cnircc- to rise), rising. 


ticket.' ’ /lownni'.tiMinnriiw. teacher. ’ 

Dirra, lieer. /‘iur-tm. window. itinjgio. May. 

min, nfllrl.'d seal, Flnr ( for fiwn), Mnnttlln, clonk, 
stamp. Honor jl7nu:c(fj).yniiiignx. 


Units io. in. (pi. 7c Gente, peoplr. 
tm'irsin, t.), UIIII, (IhiThnntn, garland, 
oil. y.ud. tllorm, day. 


Mi pi in, in. (),1. lend. 


isices), also an 

, Kurdish, Goniinn, 

, cnlloo. tliHnsn, game. or KrrUrh mile, 

i p.).. stocking. Ginvpjr, Jo-cpli. Misiira, nioasuro. 

>ni (Is), in, ]il., finish), Inst. Moggio, bushel, 

msors. liran (for pnin-tlr), Moult, inonntain, 

mn«, Ml, clock gicnt, laigc. jun-nbmkei'n (ui 

liioli strifes). ffi oiufr, gio.it. Jtnnio <11 pieta). 

dog. Grant), coin. jllWir, tonni, 

i, howl, chief. Gunniiit, gnnrrl (ear. A'nmr. itaino. 

•'d/s, great coat po ili guaitliu, Snmrro, number, 
cloak. main guard, or Oijlm, oil. 

meat. main gluinl- Ojsni, work (capo 


Penna, pen. Sei, thou art modify preserved 

Peso (it), piece. (pc— o iViguoi •- in casks (rliriMo 

Pltlm, stone. unit, blockhead, (ti(oniic7tojio,ton- 

/'ip«,(tobiicc>4plpc. dunce). - nngu). 

Pistohi, pistol. Sculcsi, one hoars, Tnanontar (for (rn- 
Pimna, reathcr. Is licnnl non-ti-rc, to set. 

Pasta, post. Kirilin, Sicily. 'dlaappeai), set- 

J’remtefcroMakeine. Sol (for solo), sole, ting. 

Frcsa, pinch. only, single. Trallo, throw, cast, 

FrtsMin, gunrni- Sole, sun. stroke. 

gtone, garrison. , Stirnlf, boot, ( Tribunate, tilbnnal. 
Punta, point, Stnuhi, mail, way, court. 

Pnnfo, point. route; sti cut. Tnmpa, troop. 

Qiiautita, rpmntity. Slnt-a (la), os- UJhcio, olllce. ' 
t f no rio, fourth part, tiich. ' Vceehio, old. 

quarter (of n Sito, Ins, Venn, vein. 

IMUllld). [ste.-lil. Tttlxtcco, tolncco, Vcnlina, number of 
Jlaila road, l o.-ul- snnfl. twenty, score. 

Jta:; a (Is), race, Tasso, tax. Vet ro, glass, pane. 

species, kind. Toes a (Is), cup. Vino, wine. 

JlcgHO, kingdom. Tc (pnniouuCud It). Vista, sight, view. 

Sanlei inn. Sardinia. tea. Zccehiuo (Is), sequin' 

Stnrjxi, shoe. Trln, linen. (gold coin enneut 

Sc hernia, fencing. Totxo (pronouuecd at Venice ami in 

Seiumpngm, chain- lOr-cn), piece, hit. 1'mkcy, about 
pagan. Totcn, touch, blow, Os.) 

.<inui/i(tj),Scot1aud. stroke. Zio(t£), uncle. 

Set, six. Ton ncltagto, com. Zuahero (Is), sugar. 

Exercise 7. 

Translate into English : 

1. II man-tcl-lo dcl-lo zi-o. 2. L'ii-bi-to di Gio- 
vun-ni. 3. La ca-sn di ini-tt so-rol-la. 4. II le-vdr, 
.il tra-mon-tdr del so-lc. S. Lil-na di pe-co-ro. G. 
lMn-to di vi-sta. 7. La efi-sa di cor-re-zi6-ne. 8. 
Scn-te-si un cdl-po di pis-td-Ia. !). Cu-vo di pie- 
tra o di miir-mo. 10. J1 sti-o cli-po d’o-po-ra. 11. 
11 cor-po di gtuir-din. 12. Con un sol trnt-to di 
pfin-na. 13. Un tdc-co di cam-pd-na. 14. Ve-tro 
<li fi-nO-stra. in. iJ-na gliir-ldn-da di fid-ri. 1(1. 
Pcz-zo d‘i-gno-rdn-tc clio sei! 17. La piin-ta di 
col-tcl-lo. 18. U-nn vt-na d’ar-gfin-to. 10. Do- 
md-ni c gior-no di po-stn. 20. JIn-e-stro di di-sd- 
gno, di Kchcr-mn. 21. Cer-ti-fi-cu-to d'uf-ff-cio. 
22. Im-pe-ro d'Ait-strin. 23. ltC-gno dTn-gliil-ter-ra, 
di Sco-zia, dTr-ldn-dn. 21. La cit-td di Lon-drn. 
d'E-diu-biir-go, di Diib-H-no. 23. II mc-sc di’ Gcn- 
nd-io, di Miig-gio. 2G. L'i-so-la di Si-ci-lia. di 
Sar-de-gna. 27. Un qudr-to do-ra. 28. U.-na 
rdz-za di cd-ni. 20. Cdr-sn di ca-vdl-li. 30. Lc 
‘tnlp-pe di pre-si-dio. di gnar-ni-gid-ne. 

Vocabulary. 

April, A-prl-le. Fiuisb ilrinking, Mny,^ Ifrig^rim 

ita. ’ oils-, liies-7ilr-rc.nl. Nine, nv-ie. ’ 

Ball, fcil-lo, m. Half an oimt-r, mi:- On tlio contrary, 

Biea.1, j*->i<-. in. :a mi-ci a, t. nll , iic«in.(re. 

- Button, bot-tv-Hi, in. Jlc Jirul gr — " - ” 


! H fa-ro 


■ Pans, Pa-ria/l. 


‘Changeable, pnn-lc. y-crloiniance p.r., 

- I, Mr. Hum, <l-m, f. . comctly), com-mc- 

City, rlMc'i, f. I eolne, I iil-ga. _ ilia, T, 


turn, ]nt, mine, Iqnnnmfr, igiinnuit. Onhnc, uuler (inill- 
qnarry. Impsro, cmpiie. taiyk 

Cunillo, horse. Injuiilit, inuillncr- Jtiin, ill. '(|il. 7c yxi- 

Critfiunio, hundred. aide, multitude. fa, f.), pall, 

weight. Inghiltnm, ling. Jllile, birail. 

Clrr7i7imto,ccrtitlcatc. laud. /fumo, clotli. 

Che, that. Irlamta, Ireland. /‘tcora. sheep. 


. December, !>■■■ n"in. 


(pion. 4 Pound, Ub-lna, f. 






Tiemblo, and totter, ami apart are riven I _ 

[«,! At GitoV. almighty will,' ' ■ 

' Tlie affrighted world fills headlong from its sphere. 

. Planets, and silns, ami systems'dlsappear 1 

Solemnity .' , 

Father! Thy hind 

Hath reared these venerable columns ; Thou 
■Didst weave tilts verdant roof. ThSu didst look down • 


laughing “ tremor,” making the beginning, the mid- 
dle, and the end of every emphatic sound distinct 
and.' prominent and cutting to the ear. The 
‘'quality” of the voice in this tone is strongly 
“ aspirated," but not guttural ; the " inflection ” 
is usnally "falling,” but sometimes becomes the 
“ wave " or “ circumflex.” 
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“moflorato force," “high pitch," and “lively move- ■ 
ment”; .moderate "radical stress ” and smooth; 

•* pure quality” of tone, with varied “ inflections.” 
Example. 

' Celia. I pruij time, Rosalind, sweet my edr, bo mlrry. 
Rosalind. Well, I will /argil tlio condition or my citato, to 
rejoice iu yiurs. From lioncoforlli I mill, coz, and devise 
' spirts; let me sic; wlmt think you of railing in love f 

Celia. I pry thee, do, to make sport 'withal ; but love no 
man in goad earnest. 

' Rosalind. II'/iiU shall bo our sport, then? 

Celia. Let us sit and mock the good fioirsnoi/r, Firlnm, 
from her wheel, tlint "lier gifts may henceforth bo bestowed 
igmlly. 

Rosalind. 1 would we could do so ; for her bciicIUs are ■ 
mightily misplaced; and the bo nil I (/hi | blfiuf I ironnn | doth 
most mistake her gifts to wimrn. 

' Pule 17. — Tranquillity, serenity, and repose nro 
indicated by “moderate force," “middle pitch,”' 
and “moderate movement”; softened “medial 
stress”; “smooth" and "pure quality” of tone; 
and moderate inflections. 

Example. 

How sweet the moonlight sleeps upon this hank ! 

Hero will we sit, and let the sounds of music 
Creep In our ears ! suit stillness, and the night, 

Become the touches of sweet hilniiony. 

Look liow the floor of heaven 
Is thick inlaid with patinas of bright gold I 
Tlioic'a not Ilia smallest orb which thou bchold‘st, 

But | in lus motion | like an Angel I slugs. 

Still <iulrlng to the young-eyed clicrnhini : 

Sucli liaimony is In immortal uouls ! 

The enreful study and practice of tones cannot 
ho too strongly urged oil the attention of young 
Tenders. Reading devoid of tone is cold, mono- 
tonous, and mechanical, and false, in xioint of fact. • 
It defeats the main cnil of rending, which is to im- 
part thought in its natural union with feeling. 
Ponlty tones not only mar the clloct or expression, 
but offend the ear, by their violation of toste and 
propriety. Rending cau possess no interest, -speech 
no eloquence, without natural and vivid tones. 

The foregoing examples should lie practised with 
Close attention and persevering diligence, till every 

property of the voice exemplified in them is per- 

fectly at command. 

xi. — appropriate modulation-. 

The word " modulation " is the term applied, in 
elocution, to those changes of “ force,” “ pitch,” and 

"movement,” “stress,” “quality," and “ inflection” 

which occur, in continuous and connected reading, 

in passing from the peculiar tone of one emotion 
to that of another. "Modulation," therefore, is 
nothing else than giving to each tone, in the 
rending or speaking of a whole piece, its appro- 
priate character and expression, 

The first practical exercise which it would he 


most advantageous to .perform in this department 
‘ of, clooution is to turn back to the exercises on 
.“versatility ".of voice, 'and repeat them till they 
‘ can be Executed with perfect facility and precision. 
The next exorcise should he a review, without the 
reading of the intervening rules, of all the examples 
given under the head of “ tones.” Avery extensive 
and varied practice will thus be secured in “ modu- 
lation." The student should, while performing this 
exercise, watch narrowly, and observe exactly, every 
change of tone, in passing from one example to 
another. The'third course of exercise in " modula- 
tion ” is to select 'some of the following pieces, 
which are marked for that purpose, as the notation 
will indicate. A fourtli course of-practico may be 
taken on pieces marked by the student himself. ■ 

PROMISCUOUS EXERCISES. — I. ANTIQUITY OF 
FREEDOM. 

[ifarkctl far llhctarleal Pauses', in poetry. 1 

Itoro I nro old trees, tall oaks | and gnat-lid pines, 

Thai stream 1 with gray-gracn mosses ; here I the ground , 
Was never trenched by spade ; and flowers I spring up I 
Unsown, and die nngaUicrcd. It h sweet | 

To linger here, among the flitting birds. 

And leaping squirrels, wandering brooks, and winds I 
That shake the leaves, and scatter, ns they pass, 

A fragrance I from the cedars, thickly set > 

With pale blue berries. In these peaceful shades,— 
Peaceful, unpruned, immeasurably old,— 

My thoughts i go np tlio long I dim I path or years, 

Back I to Use earliest days of liberty. 

O Fnr.EPon ! thou art not, as poets 1 dream, 

A fair young girl, with light : and delicate limbs, 

And wavy tresses | gushing from the cap I 

Wllh which the Roman master I crowned Ilfs slave [I 

When lie took olf the gyves. A licarded man, 

Armeil to the teeth, alt thou : one mailed hand i| 

Grasps the broad shield, mid our j the sword ; thy lirow 
Glorious in beauty | thongh it lie, is scarred II 
With tokens of old wars ; thy massive limbs |! 

Are strong with struggling. Power | at thee has launched 
His bolt!,, and I srith bis lightnings I smitten tlico ; 

They could not quench tlio lire thou linst from heaven. 
Merciless power | lias dug thy dungeon deep. 

And Ids sivart armourers, by a thousand llres, 

Have forged tby chain ; yet, while lie deems thoo bound, 
Tim links are shivered, and the prison walls | 

Fall outward : terribly thou npringest forth, 

As springs tlio flame I above a burning pile, 

And shoutest to the nations, who return. - ' 

Thy shoutings, while the pale oppressor | files; 

Thy birthright [ was not given I by human'hands : 

'Thou wert twhi-bom > with man. In pleasant fields, 

While yet our race was lew, tlion safst with him. 

To tend the quiol flock | and watch the slats, 
stud teach the reed to utter simple aits. 

Thou | by his side, nimd'tho tangled wood, 

Didst war upon the panther 1 and the wolf, 

Ills only foes; and thou I with him l didst draw • 

The earliest furrows > on the mountain side, 

Thy enemy, although of reverend look, ' . 

Ifoary * with many years, and far obeyed,. 
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lltc times ns mfghUiftHtta their publication, were the two satires, 
of ThirtyJight : of whirl t Dortsluy told iuc, that they were 
■brought to lilm hy the author, that they might lie fairly cApieil. . 
" Era-y line," «ml lie, “ was theu written t wice Over ; 1 gave him 

for the pi’Oss, with every line written twice over n second lime." 

His declaration, that his cans for his worlds ceased at their 
publication, was not strictly trite. I Lis paicntal attention 
never abandoned them ; what he found amiss in the first 
edition he silently corrected in those that followed, no 
appears to have revised the IlUttl, nndfimtlfc iioin some of 
its iinpeiTi-ctloiis; ami the Evsay on CrUictsai received many 
improvements, after its first appearance. Jt will seldom Is' 
found that lie tillered without mldrtig clearness, Olejmnee, or 
vigour. Tope hml, perhaps, the judgment of Dryden ; hut 
Dryden certainly wanted the diligence or Tope. 

In acquired knowledge,, the superiority must be allowed to 
Drwlrn. whose education was uioie scholastic, mnl who, 
befove he became an nntlior, hail been allow ed more time for 
study, with hotter mentis of information. His mind hns u 
largei range, nnd lie collects Ills images and illustrations fmm 
a more extensile cirriintfmnco of scienw. Dryden knew 
mom nf mnit In Ins general unitin', and l'ope in his local 
manners. The notions of Hidden wen* formed hy compre- 
hensh v sjKvul.it Ion, mid thoni of rojic by minute nttentiou. 
Them Is moil- diguit) in the knowledge or Hr^den, and mote 
certainty iu that or P**pe. 

Poetry was not the Mile ]>iat>cof either: for both rvcelled 
likewise in jnosc ; hut Pope did not honour his pro*05 fioni his 
predecessor. Tin* style of Hi yd m i> capricious and \jiiIihI ; 
that or Pope N e.mt hms mid Aiilfimu Diydeii obey a the 
motions of his own mind; Pape constrains ids mind to his 
ow n inks of com j tost t ion. Dryden is sometimes vehement and 
rapid : Pope Is always Mimotli, tmifonn, and gentle. Urydeu's 
page Is a natural field, lisiug into inequalities, mid divert lied 
hy the vailed exulurancc of nlmiidimt vegetation ; Pope's Isa 
velvet lawn, slut ivn by tlir sey the nnd levelled by the toller. 

OfgetmiN, that jumn whieli ennsli tides n poet ; tlmt quality 
without which judgment is cold, and knowledge is Inf*rt; that 
vlieigy which collects, combines, amplifies, and indinntcs ; the 
superiority mint, with some hesitation, be allowed to Dryden. 
It w nnt to be intern'd, that of this j met leal vigour Pope had 
only a little, because Iky den Ind iiinic ; for evety other writer 
since Milton nm»LgI\o place to Pupe ; and even of Dryden it 
must be said, that if liu lias brighter jMvagrnphs, he 1ms nnt 
better jn »ems. Dryden * pcilonuaw »•< w ere always hasty, either 
oxetted hy wane external oreasion, or c storied by domestic 
neefrvoty ; lie comjmsed without consideration, and jniblblicd 
without correction. IVliat las mind vould supply at rail, or 
gather in one exclusion, was nil that lie sought, and all tint 
he gave. The dilatory caution of IV] k: enable. I him to condense 
his Moitimcnts, to multiply his images, and to ai*ci’imu1.itc all 
flint study might produce, or chamv iiiiglit supply. If the 
Illglds or Dryden, therefore, are higher, Poj*» continues longer 
on the w mg. if of II mien's lire the blare is blighter, of 
Pope's the heat Is more regular and constant Diydeu often 
Mtrjus&es e\]N*ctnlinu t and Pope new r falls Iwlow it. Drjden 

delight.— JeA iifu u. 


BOTANY. — XXIV. 

[CwUmmlfrnttip. 1TJ.J 

THALLOPIIYTA— FUN'GI— ALG.TI— COICCLUSIOX. 

If we gTO.il> t,le Qinracens \Vitli tlio Bryophyta, we 
can with considerable accuracy define llio ThaUa- 
plnjta as plants in which there is uo structural dis- 


tinction into .root, stem, and leaf. > .They have 
likewise no vessels, and .but little differentiation of 
tissues of nny kind. Whilst .higher forms among 
them form cell-masses, niid may even have a second- 
ary growth in thickness by means of a meristnntic 
zone, others are made up of cell-filaments cither 



Fig. f.?.— Tin: Com mus Bnow.v Jinn n (.Ifnmr JitopKV. 
t, hjwrc; in, mycelium; t, goiiullcijilioic : ,'j>, sporangium. 


singly or iuterlnceirin a felt-like manner, or even 
consist of single ceils. Much of the life of many 
lower forms is passed in the condition of naked 
protoplasm or primordial colls, often ciliated and 
free-swimming: but in higher types this motile 
condition i« often confined to the nnthcrozoids. 
These nnllit. rozoids arc in this sub-kingdom nevc£ 

There arc numerous methods of reproduction, 
both vegetative and sexual, in the sub-kingdom. At 
the base of the scrie.- arc types iii which sex does 
not seein to have appeared, and at its summit arc, 
others which me apparently ajiagamovs, having 
sonirtimos some’ sexual organs present, but dis- 
pensing altogether with any process of fertilisation: 
In most groups brood -eclU art produced by a purely 
vegetative process. These are comtupnly .green, 
ciliated primordial cells, known as gonitVm, zoospores', 
or znagoHtdia among. Algre, and cells neither green, 
ciliate, or motile among Fungi, known, ns conidia 
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becomes cut off by a narrowing at its base (ah- 
. ftrictidn), ■ , ' ■■ ■ 

■Fungi may be provisionally grouped under five ' 
snb-classos, of .which our elementary scope and 
limited space will only allow of our discussing a few 
leading types. They nro the Carpomycetes, Oomy- 
cctcs. Zygomycetes, Myxomycetcs, and Protomycctes. 
The sub-class Carpomycetes includes three series, 
thnBasidiomyeetcs,B!eidiomycctcs,iinA Aseomyeetes. 
The Basidlomycetcs have no known method of 
sexual reproduction, but agree in the production of 
hasitliospvres by abstriet.iyn from the slender pro- 
cesses or sterigmata on aolnb-shapcd cell or basidinm, 
terminating a liyplia. They comprise three orders, 
the gelatinous Tremcllini, the Gastcromycclcs and 
• the ITymommycctcs. The Gasteromyeeles include the 
puff-balls (Zyeojicrdon, etc.) and stink-horns (Phal- 
his), which nro atigiocarpous, ripening their spores, 
that is, within a spherical “ fructification," which 
afterwards bursts its outer layers or peridinm. 

Tho llijmcnamycctcs * arc ggmnocarpous, the 
hasidia on which the spores form being produced 
over an exposed surface or hymeninm. ' The usual 
form in this order is the cap or umbrella-like shape 
familiar to ns in the common mushroom. (Fig. 09.) 
There is n mycelium or “spawn" or thread-like 
hyphas penetrating tho ground, dead wood, or other 
substratum, and on it appear the “ fructifications" 
or gonidiopliorcs as rounded bud-like masses of 
parallel liyphro with apical growth. (Fig. 99 A.) 
Each of those usually develops into n-stnlk or vtijics 
and the cap-like pileus. (Fig. 99, Ji.) An outer 
layer of liyphm (velum universale) burst in growth 
(Fig. 99, u) may farm n cup-like voice round the 
base of the stipes and llocculcnt scales on the 
pilous, whilst, anot her similar membrane (Fig. 99, C) 
below the pileus (velum partiale) may - remain as a 
torn ring (niumius) round tho stipes. (Fig. 99, ».) 
The under-surface of the pileus consists of radiat- 
ing “gills” or lamella in the sub-order Agaricini, 
to which the mushroom (Agaricus camjiestris) 
belongs; of tubes in tho tougher sub-order Pohj- 
porci ; and of spines in the llydnacci. The 
entire surfnee of these varions structures is 
covered by the hymeninm,!). layer of club-shaped 
cells, some sterile ( paraphyscs ), others (hasidia) 
producing four slender points or branches ( sterig - 
mata), at tho free ends of which tho ganidia or 
hasidwspores are formed, as already snid, by abstrac- 
tion. They are generally white, pink, or purple, 
and as they fall, colour tho gills. 

Tho JlScidiomycctcs or l/rcdiatr are parasitic on 
the stems or leaves of iiowcring-plants, 'some- 

• It will lie seen Hint the mib-classes, series, anil many 
orders of Fungi cud in the suffix mycclcs (Greek pvierts, •’F°s, 
mu kl3, -llus, a mushroom). 


times not only exhibiting "a marked, alternation 
of generations — different ' stages -of 'which have 
been thought entirely distinct plants-r-but, being 
also heterweious (Greek erepos, JiSterSs, another; 
oTxos, Mhos, a house), ix., passing the various stages' 

■ of their development on distinct host-plants.- For. 

. example, Pucciiiia graminis, wheat-mildew, lias 
black, two-ceiled Testing teleutospores ‘ (Greek 
reheuri), talents, the end), ' which germinate in 
spring, producing short branched ' hyplim (pro- 
myeelia). The terminal cells of the branches of a 
promycelium become small round spores (sjioridia). 
These will only germinate on the leaf of a barberry 
(Berheris), producing a mycelium which pierces 
the epidermis of the leaf and forms a dense felt 
between the mcsopliyll colls. Yellow swellings 
npjienr first on the upper and then on the lower 
surfnee of the leaf, and rounded bodies burst 
through tho palisade and lower mesopliyll tissues. 
Those on the upper surface are spermogonia, con- 
taining hyplim, the ends of which separate as ap- 
parently functionless sj/ermatia. ' On the lower 
surface are the “ cluster-cups or cveidia, once 
known as JKeidium Berhrrldis. They are filled 
' with liyphm or hasidia, cacti producing a' chain of • 
orange acidiosporrs. These mcidiosporcs only' 
germinate on the green stem or loaf of a grass — 
wheat, for instance— producing a mycelium, which 
outers by a st ornate. Six or ten days later this 
mycelium gives off branches ( hasidia ) which burst 
through the epidermis of the grass in lines bearing 
oval orange vreda-sjiarcs, once known as IPrcdo 
Srgetum, These urodo-spores germinate also on 
grasses, producing a mycelium entering stomata and 
producing fresh uredo-sporcs. Towards tho end of 
summer tho black t wo-cellcd teleutospores appear on 
hasidia, at first among the urctlo-spores, so forming 
tlic black lines often seen along a ripe piece of straw. 
They rest during tlip winter. The acidiitm may be 
the result of an act of fertilisation as yet unobserved. 

The Aseomycrtes arc a large group of varied and 
complex structure agreeing in producing spores 
(ascospores), generally eight, by repeated biparti- 
tion of the nucleus of a club-simpod cell or ascus. ' 
One branch of their mycelium, the archicarp or 
rtscogoniuni, is sometimes fertilised by conjugation 
with another, the anthcridium or pollinodium. Tho 
archicarp then becomes surrounded .by sterile 
hyplnc and gives rise to tubes ( ascogenmts tubes) 
bearing tho asci ; but those are sometimes produced 
apogainously. i.e., without fertilisation. Thoasciare . 
either in open cup-likc fructifications (apothecia ) ; in 
perithecia(pyrcuocarps), with onlva narrow opening 
abovojorin cleistocarps, altogether olosed in. Many 
forms multiply even more rapidly vegetntivclv by- 
means of gonidia, erect hyplim ending inn radiating 






pospoi^j; having escaped from the .mouth of the 
■ concepta^le^ grows by divisio^iuto a, new plant. ; 

. ‘,The ;> Ghlorophycote, or green algae, are, many of 
them, fresh-water forms, whilst some of them live 
as “ aulophytes,” or " guests,” or. as true parasites 
within the - leaves * of nngiosperins. Some are 
unicellular, others filamentous, and others are cell- 
surfaces ; but none of them reach the complexity 
of tissueattnined by th? Phseophyccca and Floridem. 
Interesting groups belonging to this sub-olass are 
the Conjugates^ r including Sp irogyra, and ' the 
desmids; the Confcrvacca : , j Protococcacceo, Volvo- 
binaat , and Siphoiiote. Spirogyra, consists of multi- 
cellular. filaments with 1 nuclei, vacuolated proto- 
plasm, and spiral chlorophyll-bands. In conjugation 
cells in different filaments put out processes which 

protoplasm of one cell (male) passes' over into 
the other (female), and unites with' its protoplasm 
to form 1 a resting zygospore (see VoL II.*, pp. 876, 
380, Figs. 11/ 18): In the allied Mesooarpvs, the 
zygospore is formed betweeh the filaments, as in 
Mucorl ■ The Dcsmidece are closely related to such 
forms ns Spirogyra, but are unicellular. 

The Confer vacca} aro mostly fresli-water nncb 
filamentous, though Vlea, which is eaten under the 

layer of cells. „ In many cases the' thallus has the 
power of breaking up into separate cells which re- 
commence growth independently. Zoospores occur 
in most forins, .but. the sbxual processes are 
extremely varied, the gametes being sometimes 
similar, whilst in other cases there is a large 
'oosphere and motile antherozoids. 

The Protococeaecm aro fresh-water unicellular 
forms, often living on damp earth, or as anlophytes 
Within tho tissues of other plants (entophytio), 
sometimes lichens. Though each cell is capable of 
independent life, they sometimes, os in Hydro - 
dictyon , the water-net, unite into colonies (ccenobia). 
They produce ciliated zoospores, and multiply 
rapidly by bipartition, whilst, as in most other 
Chlorophycem, some cells at certain seasons change 
their chlorophyll to a red substance ( ohlororujin ) 
and pass into a resting condition. The green coat-, 
ing on the bark of trees in damp spots consists of 
forms belonging to this' group, such as Pleurococmts?' 
... The Yolvocinece,or “globe-animalcules,” favourite 
microscopic objects,' commonly form comparatively 
large colonies ( aamobla ), of a rounded form, made 
up of .rounded daughter-cells which each have two 
cilia protruding through the cell-walls of the colony 
and imparting -a rapid -movement to the whole' 
colony.- Conjugation takes place by the union of. 
two free-swimming ciliated. zoogametes. 

...The Siphoyev are a large, mostly marine,, group, 


___arkable as reaching a large.size and considerable ‘ 
differentiation , of. form 'without septa in their 
vegetative .structures, so that they mu?t be, 'termed' 

( either unicellular or non-cellular. ‘ Numerous' 
nuclei ‘occur in them.. Caulerpa, for instance, 
t reaches, in the Mediterranean, a length of seveial 
•'yards, with rhizoid, stem and leaf -like parts, but no 
septa. Cellulose threads do, however, in places 

it. In other forms a much-branched tube is 
-woven together into a sort of. tissue. ’ Yaucltcvia % 
which grows on damp soil or in fresh or brackish 

cut off by septa ; one becomes a rounded oogonium 
containing one oosphere; the other, a hooked 

zoids. Both organs burst, and the oospore, when . 
■fertilised, becomes a red-brown resting-spore. 

* The PiatomacetD are unicellular, and much 
resemble the desmids, from which they differ i i\ 
their highly silicified cell-walls and in the presence 
of the brown colouring-matter diaiomin. They 
occur both in fresh and in salt 'water, increasing 
rapidly by bipartition. Each cell, is enclosed in 
two silicified valves one fitting over the other like 
the lid of a pill-box. In division the valves separate, 
each forming a new and slightly smaller one on the , 
inner side. At intervals large Qells known as 
auxosporcs are produced and the process re- 
commences, the daughter-cells commonly remaining 
slightly linked together in chains. The siliceous 
coverings, being marked with minute geometrical 
ornamentation and being praotically indestructible 
and readily rendered transparent, are favourite 
microscopic objects. 

Among the algm which form the so-called 
gonidia of the lichens the majority seem to belong 
to the lowly Cyanophycecc, the blue-green series. 
No sexual process is known in this group. Some of 
them, as Gloeocapsa,, occur in gelatinous groups 
owing to the daughter-cells of repeated divisions 
remaining enclosed in the mucilaginous walls of the 

as in IVostoa, imbedded in jelly. 

Though the limits of our space and $he elementary 

reference to the lower and less familiar groups of 
plants very brief, we have now passed in review all 
the leading types of the vegetable kingdom. Apj"- 4 - 
from* the interest arising from their varied uses 
man, our rapid survey 'will have sufficed to show 
that- plants present an almost infinite variety 
. structure combined with a fundamental unity 
function that can hardly fail to- arouse feelings 
reverential admiration in the thoughtful mind. 


r..8,8,B,g $ 
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GERMAN XXXIV. 

ICimriiiiinl /nmp. 170.] 

Demosstkativj: rnoxoujfs. 

Tnn peculiar office of ii demonstrative pronoun 
is to point out the relative /ms! thill of the object 
to which it refers. Of these there arc three, 

S>itftr, tills (pointing to something near at hand). 

3mcr, that, (indicating something remote). 

Ttr, this or that (referring to things in either 
position). 

Titftr and jenrr are declined after the Old Form of 
adjectives, thus: — 
ftinyular, 

Notn. Ttrftr titft tirfrt (tin), this. 

Gen. TitftJ titfcr tirfes. of this. 

Dirt. Titfcm tin'tr titfcm. to this, 

Ace. Titfm tuft titftf (tilt), this. 

Ttr. when iwd in connection witli a noun, is 
inflected like the definite article. 

When iiseil absolutely (that is, to represent a 
suhstantite), it is inflected tints: — 

ttinyvlnr. Dr rat. 

Nam. Ttr lit t.u. Tic. 

Gen. Ttjfrn(tff) ttmt(rtr) triicn (tcf). Tttcit. 

I)at. Ton ttr ttnt. Tentr.. 

Ace. Ttn tit ta«. Tit. 

Onsi;r:v.vTtoss os tiii: Hi:mi>ssti:ativi:s. 

The neuters ticfcl (contracted fonn till), ttntJ' 
and to! are, like c*. employed with verb--, without 
distinction of gender or number. Thus, CTieJ tfi 
tin SK.inn, this j, a ntan ; lit! fint il’.Vrirf'tn, these are 
men ; tout tfi tint otsu, that is n woman ; t to. 

Titftr, when denoting tinmediate proximity, 
signifies this, as : — ~>n ittftt Sprit tit altrt rtrj.Hi.itii!', 
in this world all is transitory. More gem rally, 
however, it answers in use to that. 3tntr always 
denotes greater remoteness than tit let, and signifies 
that, I/I'II, !/i>Hifi r, as.— 3tntr 2tcin m taunt fut'ltac, 
that (er yonder) star is ltanlly visible. 

3mrr and tuftr, when employeti tn express contrast 
or enniparison, often find their equivalent-- in the 
English expressions the former— the latter; that, 
that one— this, this one. 

The demnnst rattle Ur, tit, tat is distingnislialilc 
from the ortiele with wliieh it is identical in form, 
by being littered with greater emphasis, as in the 
following example:— Srr ff’Iann fat t S atfa-M, nirt-t itntT, 
this man has said it, not that one. 

The form tcf; is chiefly found in compounds, as: — 
Ttftctjtn, on this account. 


Dural. 

Titft. these. 
Titftr. or these. 
Sitftn. to these. 
Titft. these. 


Sometimes ter is, for the sake of greater clearness, 
employed in place of a possessive, as (Vr made feintn 
'Better uut trflen Sriu, ho painted his cousin and his 
soil (lit., and the son of this one— i.e., the cousin’s 

The pronouns, lioth demonstrative and determina- 
tive, arc frequently made more intensive by the 
particle rim, rren, very ; rim titft fOiuntr, this very 
flower; rirn tat -tint, that same child; rim tcrfelh’ 
the eery same. 

DnTniMHNATivi: Pltosouss. 

The pronouns of this class are commonly &ct 
down among the demonstratives. Their tlistincllre 
feature, however, is that of being used where an 
antecedent is to lie lnnilcd bv a relative clause 
succeeding, and so rendered more or less prominent 
or emphatic; thus. Ter, irrid-rr fftij Banted, cecticnt Sri’ 
he (that man) who acts wisely, deserves praise. 
Front this u>e they derive the name determinative. 
They are— 

Ter, that, that one. he. 

Ttttmijc,tltnt. that person (stronyly determinative). 

Ttrfrilt. the same (denoting identity). 

Srlti.jtr, the same (seldom used). 

2 clric^Mifli (marking jtiimVrtivVy of kind or nature). 

Ttr, when used in connection with a noun, is 
declined like the demonstrative ttr— that is. like 
the definite article. IVlien used absolutely, it 
differs from the demonstrative ttr only in the 
genii it e plural; taking t tree instead of term. 

Trrieiiijt mid tetfrife are cmiqwinitded of ttr and 
tlie juris jcii.je and frits ie']i"ctlvcly. In deelining. 
both part* of each must be inflected— ttr like the 
art iele, awl |tni.;t and ftltt after the Neiv Form of 
adjective-. Tims:— 

Sioi/idar. Dural. 

Nom. Ttrimtje ticicntgr ta^ctiiut. Ticjcnijm. 

(fell. Tt.'tmijtn tt:ttr.ijtn ttfitntjta. Tttitnijm. 

Pat. Ttmitnijtn tttttni.;m temitnijtit. Tnt|tni.jm. 

Aec. Tttiimi ;tn tit|tr.i.t: taitmijr. Tiqciiijtii. 

2tlSijtr. frit i ;t, fclti.it;, and friritr, frtd't, fdif'cS are 
declined after the OH Form of adjectives; the 
latter, limvever. when the indefinite arlielc (tin, 
tint, tin) jneredes, takes the Mired Form. 

When tin comes after fritter, the latter is- not 
inflected m all, as: — 2ctd> tin 1'i.iiiii, such a titan. 

Ne.-n'y synonymous with frirf-cr are tlie words 
tttjiridirn, tfrjfctocn, ftiticf jltitf'tn, Urcf jlci.+m, all which 
are indeclinable; as; — 3r!> Brit ftinca llni.t.ir.j rait 
tcrjltid'tn Sroten, I have no intercourse with such 

JlKLATIVi: PltOSOUSft. 

* The proper office -of u relative pronoun is to 
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the conditionals. Thns, from Wtti. to ^roiie, we 
have — 

Futures. Conditionals. 

(1) 3$ tuerbelobrit, I shall 3$ TOurlc Men, I should 
praise. praise. 

"« (2) 3rfi racrbe gclcbt tabcn, . 3d) murtt gtlebt tabtn, 
I shall have praised. I should have praised. 

^ SBcrtcn is also employed with the past participle 
of a principal verb, to form the passive voice. Note, 
also above, that n> c r be and njiirbt are rendered by 
their equivalents shall and should in the conjugation 
of the English verb. 


REMARKS ON THE USE Of Herbert AND ©tin. 
As the present perfect and pluperfect 


verbs must be conjugated, sometimes with taben and 
sometimes with fein, it becomes important to know 
when to use the one and when the other. The 
determination of this question depends chiefly - 
upon the signification of the main verb. The 
■; general rules are the following 

(1) Saben is to be used in conjugating all active 
transitive verbs, all reflexive verbs, all impersonal 
verbs, all the auxiliaries of the second class (viz., 
butfeu, ion lien, mbgcn, molten, folten, miiffen, and Infftn), 
and many intransitives. 

(2) ©cin is to he nsed in conjugating all in- 
transitive verbs signifying a change of the con- 
dition of the subject, as:— ©ebci^en, to prosper; 
genefen, to recover; rtifen, to ripen; fdjmmbtn, to 
dwindle; fitrten, to die; all verbs indicating motion 
towards or from a place, as: — (Sitcn, to hasten; 
gtlitn, to go; reiten, to ride; finten, to sink; and 
also all verbs in the passive voice. 

(3) Some verbs take in the formation of these tenses 
either Men or fein, according as they are employed 
in one sense or in another. This, however, will be 
best understood by practice in reading and speaking. 
The following are examples : — 

<5c ifl in friiwm neucu ffljagcn He has driven off in his 
fortgcfnfjren. new carriage. 

SDlcin SSruber 1>at forijef.^ren My brother has pro- 
ttiitftf; ju tefen. ceeded to read 

German. 

$a8 HBaficr id gefroren, Thewateris (has)frozen. 
$cn nnnen 5D!nnn tat c8 in It has chilled the poor 
tern Totten dimmer gcftcreit. man in the cold room. 

$n« Sc^ijf ift auf tinen Selfen The ship has strnckupon 
geftojien. a rock. 

$a8 SSotb tat btn Jtbnig Mom Thepeoplehavethrustthe 
Srjrone gc|topen. king from the throne. 

$a8 ©itiff ift <ins lifer The ship has been driven 
getricben. upon the shore. 

$er SBnum tat ncuc Sweige The tree has shot forth 
getrieben. new branches. 


Paradigms on the Auxu,iaries of the First 

■ You have already, learnt how to conjugate the 
auxiliary verbs at least in the indicative] mood ; 
but for the sake of completeness we shall set ‘.the 
whole verbs before you now. 

(1) .gahett, to have. 
indicative mood. ‘ 

ERZSEST. ’PAST. 

Sing.' .3$ I have. Sing. 3 it $nttc, I had 
$n Ml. $u (jotteft. 

(St M- ' 61 

Phtr. SBir tnben. ■ Plur. SBir tattm. 

• 3$r M». ' Sljr Ijntltt. 


Sing. 3 it M c 8 I 5/ny. 3$ M ,c 9t?afe 7 
have had. i had had. 

$u tail gebobh ' $u fatltfi gefntt. 

St M gcT;abt. ■ ’ <5r title getabt. . 

Pllir. SBir tnben getabt. Plur. SBir Ijalten getnbr. 
Sljr IjaBt getabt. - 3f)t M ltl S'H’ 1 - 

” ©it taben getabt. ©it batten getabt. 

Sing. 3 it werte t“ben, I Sing. 'Sifjnjeriegetabttabcn. 
shall have.. ‘ - Ishallhavehad. 

$U mirft taten. ■ $umicfl geMUjabcn. 

jffr ttlib tnben. ~ (Sr luirb getabt tnben. 

Plur. SBir merten tabtn. . Plur. SBir merten getabt 


. 3tr wrrbct tab™, 
©ie merten tnben. 


Str mertet getabt 
, ©it merten getabt 


SUBJUNCTIVE MOOD. 

PRESENT. , PAST. . 

Sing. 3tt babe, I may Sing. 3$ hattc, I might 
have. , have. ■ 

■ $u tabef). $n 'tattefl. 

(Sr tabc. Sr tnttr. 

Plur. SBir Mm. Plur. SBir batten. . " 

3tr tntet. Str fjattet. 

©ie Men. ©ie t a ** fn - 

PRE8EKT PEBPEOT. PLUPERFECT. 

. Sing. 3it 5o6c getabt, I Sing. Sit t«ttc getabt,- I 
mayhayehad. might have had 

•$n tnbefi getabt. „ $u tfttteft getabt. 

(Sr tate getabt. . - ©e t alle Sdjnbt. • 

Plur. SBir Men getabt. Plur. SBir tfitten getabt. 
3fjr tnbet getabt. 3te't' a,,cl S'5»bt. ' 

©le taben getabt. ©ie tatten getabt. - 
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Flur. 2Bic ttfltttn ftis. Plur. SBit routten Btroefen 
, ■ fci»- 

3 fir rafirtet fun. 3f]t mfirtet ' getuefen 

©ic luurtcn jciii. _ Sic mfirtcit gctvcfeit 

fclti. 

IMPERATIVE MOOD. 

Sing, Sci (tii), be thou. 

Sci cr, let him be.' 

Plur. Scicn roir, let us be. • j 

©cik (iljr), be ye. • 

Sum fie, let them be. 

INFINITIVE MOOD. 

rRESENT. PERFECT. rUTORE IMPEBrECT. 

©cm, to be. (Sewefen fcin, to have' ©cm mnten, to be 
been. about to be. 

PARTICIPLE. 

'©mut, being. Qtwejcn, been. 


.ELECTRICITY. — XIII. 

[CWiitMctf/roMi 31 . 189.] 

THE QUADRANT ELECTROMETER. 

Sir William Thomson’s Quadrant Electrometer -' 
for measuring differences of potential lias more' 
than once been referred to in the preceding lessons, 
and merits a more complete description than is 
usually accorded to it in elementary text-books. 

It consists essentially of the following five parts: — 

I. A movable ‘needle. 2, Four fixed quadrants. 

8. A condenser or Leyden jar. 4. A replenislicr. 

C. An idiostatic gauge. 

Of these five, Nos. 1 and 2 form the primary 
parts of the .instrument, Nos. 3, 4,, and 5 being 
auxiliary parts which take no place in its actual 
working, but which have for their objects the keep- 
ing of the needle charged to a definite potential, 
and the testing of that potential. 

The needle consists of thin sheet aluminium 
corrugated in the direction of its length so as to 
combine stiffness with lightness, and shaped some- 
what like a double canoe-paddle with a broad flat 
stem. It is placed horizontally in the four quad- 
rants as shown in Fig. GS— which also shows its 
shape — and occupies a symmetrical position with 
respect to each pair of opposite quadrants. Through 
the centre Of the needle and at right angles to its • 
plane runs a platinum wire, the lower end of which 
dips into the Leyden jar, and the upper end of 
which terminates in a orosshead c c\ Between the 1 
crdssliead and the needle is fixed a mirror m, upon ' 
which a beam of light can be thrown and reflected 
on to a scale, as’ in a 'reflecting .galvanometer ; an ’ 


extremely small motion of rotation of the needle 
round the platinum wire as axis can thus be detected 
and measured. To each end of the crossliead is 
fixed a single silk fibre— as shown— the upper ends of 



Fig. us. 


whioli are attached to the top of tlio-instrument, but 
are attached in such a maimer that the distance be- 
tween, them can be increased cr diminished as 
desired. These fibres form a bifilar suspension for 
the needle, which therefore takes up h definite posi- 
tion, controlled by the force of gravity. Tho farther 
the fibres are placed apart at the top o‘f the instru- 
ment the greater will be the controlling force exer- 
cised by gravity on the needle, and the greater 
therefore must be the applied force which will turn 1 
the needle through a given angle. Clearly thou, the 
sensitiveness of the electrometer can be increased 
or diminished by diminishing 1 or increasing the 
distance between the points of suspension of tho 
fibres. Besides' supporting the needle, the long 
silk fibres also insure its thorough insulation. 

The quadrantsnre'madc from a flat circnlar brass ' 
box. by cutting it along two diameters at right 
angles to each other, and boring a hole through its 
centre. In the instrument the quadrants are 
arranged as show'll in Fig. GS, A, B, A', B', enclosing 
the needle it. These quadrants are mounted on the 
tops of circular glass pillars, which serve the 
double purpose of thoroughly insulating and main- 
taining them in their respective positions ; three of 
these pillars are rigidly fixed to the base of the 
instrument, and the fourth is mounted on a movable 
piece of brass in such a manner that by means of a 
large milled-liend screw it can be either adjusted, 
•or completely withdrawn for the purpose of insert- 
ing or removing the needle. The opposite.pairs of ’ 
quadrants are joined together, as shown 1 in the , 
figure, by moans of thin copper wires. - . In its 
simplest- form, the Quadrant Electrometer— with 
the addition of a lamp and scale — is now complete, 
and works in the following manner : — ' 
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this pio'-e of appiratu* j- known as the Ite- 
ph-nisli'T. 

The general appearance nf the replenishcr ami 
its portion relative to the top of the electrometer 



arc shown In Fig. TO, whilst the manner in which it 
acts is best studied in Fig. 71. Similar letters are 
used for similar parts in the two figures: A and B 
arc pieces of brass rigidly fixed to the ebonite sup- 
port, and usually known ns tho inductors ; c and 
D arc also pieces of brass attached at the ends of 
tlie stout ebonite bar it, and usually known ns the 
carriers ; tlie bar n ret olvos about the vertical 
spindle It n, which terminates — above the case of 
the instrument— In the milled head M (Fig. 70) ; s 
and s' are light springs, permanently joined to- 
gether by the brass piece M ; s and s' are light 
springs, one of which is connected with the sul- 
phuric acid and with one of the inductors, and tlie 
other witli the other inductor. 

Let us .suppose that tlie sulphuric aehl — and con- 
sequently the inductor a — has a •+■ charge, and 
that tlie carriers c and D are in contact with the 
springs s nnd s' respectively. Tlie + cliargo on 
inductor A will induce a — charge on carrieV c, and 
will repel, through tlie connector M. a + charge on 
to carrier p ; as the spindle rotates in the direction 
of tlie arrow, tho carrier c will come into contact 
with tlie spring s' at tlie same time that the carrier 
l) will conic into contact with tlie springs. The 
carriers being now inside and in contact with the 
indurtor.*, will immediately give up their charges 
to them, so that inductor n will receive a — charge 


anil A will have its original ~ charge increased by 
the contribution it receive* from t>. Tim rntri-r- 
will now pass mi without charges rill carritr n 
comes into contact with the spring s. and carrier c 
comes into contact with tlie spring s'; while in thi* 
po-ition indurtor A will induce a — charge on 
carrier n, and a + charge on carrier c. whilst in- 
duet or » wilt induce a — charge on carrier r, and 
a — charge on carrier n : the effect of both in- 
ductors is therefore to induce a + charge on carrier 
C. and a — charge on carrier u. On further rotation 
of tlie spindle, the carriers are brought into the 
positions shown in Fig. 71, where carrier V is giving 
up its — charge to inductor n. and c is giving up 
its + charge to A. This cycle of operations i* 
repeated with each revolution of the spindle, and 
the charge in the condenser and needle can there- 
fore he raised to any desired amount. By follow- 
ing out a similar process of reasoning, it will 
also be seen that if tlie spindle be related in 
the opposite direction, the charge in I lie condenser 
and needle will be diminished instead of heimj 
increased. 

When we bnve finished using tlie replenishcr, tlie 
carriers must on no nccount be left in contact with 
tlie inductors, ns shown in Fig. 71, as the lenkage of 
the charge would thereby bo increased, but must lie 
left free. In order to insure that they are left in 
the proper position, the device shown on tlie top of 



Fig. 71.— IIiaoraii nr Thomson' - * nnei.r..vi*iii:i!. 


tlie instrument in Fig. 70 is adopted. Attached to 
tlie head it is a pin which fit* into and locks M 
when the curriers are free; by turning it this pin 
can be withdrawn. Tlie spring k rests against a 






will toll ns when the charge lias reached the 
clesired amount; that something is the idiostatic 
gauge which i« illustrated in Tig. 72. It consists 
of two horizontal discs placed close together, hat 
so arranged that the distance between them can he 
varied by raising or lowering the nnder one; in the 
figure only tiie upper disc c is shown. In the 
centre of the upper disc a square hole is cut, and 
In this hole n square piece of aluminium p fits; 
this square forms the blade of u spade-shaped piece 
of aluminium, of which h is the handle, and p the 
fork at its end. The ends of the fork are joined as 
shown by a fine hair, and inside the fork rises a 
small enamelled pillar on whioh are two dots. The 
small lens l is u.-cd for determining the position of 
tho hair with respect to these dots. The whole 
fork is suspended on a tightly strained platinum 
wire, which passes through two holes in the handle 
and over a small projection between them. The 
lower of the two discs is connected to the sulphuric 
acid, and is therefore charged to the same potential 


lowest position. As thus nrranged, the ordinary 
electrometer would give a deflection of about 50 
divisions for one volt. On the other hand, when high 
electromotive forces are being measured, the needle 
must not be highly charged, which means that the 
lower disc must be in an derated position. Even ' 
when the disc is in its highest position, the electro- 
meter may be too sensitive to measure the applied 
E.M.F., and as the charge on the needle cannot be 
farther lowered it becomes necessary to com- 
municate only a definite portion of this E.M.F. to 
the quadrants. This is managed by means of what 
is called an " induction plate,” which consists of a 
small thin brass plate attached by a glass stem to 
the top of the instrument, and situated horizontally 
over the quadrant. A terminal, marked I in Fig. 
69, is attached to this plate. The electrometer can 
be used with the following sis: degrees of sensitive- . 
ness, in four of which the induction plate Is brought 
into nso ; — 

First Degree. — One pole of source joined to 
one pair of quadrants, the other pole and other 
pair of quadrants joined to frame of instrument. 

Second Degree. — One'polo of source joined to 
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formula SiO- and the last by CaCO,. These shells, 
of both kind*, derive much interest from the fact that 
they arp now being- deposited in iminenso numbers 
on the bed of the Atlantic Ocean. In surveying, 
for the juirxjosc of laying the Atlantic telegraph, a 
number of cut quills, with their open ends down- 

wards, were attached to the sonnding-lcad, and 
these ran into the mud and brought it up' in their 
tubes. On examination under the microscope it 
was found, to consist almost entirely of the empty 
shells of once living things. Thus it. was found 
tlint an immense tract of sea-bottom inpnid-ocenn, 
which the oif-scourings of the land — sand, mud, 
etc. — never reach, was being strewn \Wth clialk and 
flints by these little animals, which, living on Hie 
water above, first gathered these substances from 
the sea. and dying, bequeathed them to form a 
stratum below. The great chalk foi malion. whose 
long, massive, rounded downs arp found distributed 
all over northern Europe, once formed the bed of 
an ocean, and was thus built up. These chalk 
ranges are unstratified — that is, they are not 
formed of thin layers one at top of the other, as 
sediments strewn by tidal currents would bo : they 
arc also conqiosed of carbonate of lime and nodules 
of flint. These peculiarities, together with their 
wide extent, accord well with this supposition as to 
their origin. 

The Infusoria are the most complicated Protozoa, 
possess definite mouths, often continued 'inward as 
-free hanging gullets, and the substance of their 
bodies is bounded by a cuticle of definite form. 

One of the Infusoria, which may be taken as a type 
of the class, is called the Paratmecium (Fig. 7, p. 185), 
and it is a most interesting animal to watch. It may 
be found almost wherever a little animal matter is 
allowed to decay under water. Under the micro- 

scope it may bo seen to be swimming swiftly about 
bj- means of its many cilia, which are regularly 
distributed over the body;-neartlie mouth are some 
which are rather larger, and those continually drive 
food into the mouth ; flic food-drops pass into the 

body and are gradually absorbed by the living 

protoplasm. 

One of the highest animals belonging to this snb- 
kingdom is the noctiluca (night-light) (Fig. 8, p. 186). 
This animal has the power of emitting light when 
excited, and perhaps there is no more splendid sight 
in nature than that which is presented on a warm 
summer night when a rippling wave charged with 
these animals breaks upon the shore. It instantly 
becomes fringed with a bright green phosphorescent 
light, -which flashes along the bench, as it strikes it 
> obliquely, in hues to which the finest shot silk, or 
even the gre'en and purple which glances from the 
neck of the starling, are poor anti dull. - 


METAZOA. 

All the Metazoa are distinguished from the Proto- 
zoa by the fact that 1 he single cell— egg cell (ovum) 
— from which they start undergoes division into a 
number of cells, and all these cells remain con- 
nected as a single whole. As the cells increase in 
numbers tliey tend to become arranged in two 

layers, one internal to the other, and between them 

a third is intercalated in all the forms higher than 
the Porifera and the Coelcnterata. These layers 
me called the germinal lnycis ; the outermost is 
distinguished ns the cpiblast, the inner as the 
hypoblast, and the median ns the mesoblast. From 
these three layers all the tissues and organs of the 
body are developed. In the Porifera and Ccelcnte- 
rnta the epiblnst is scpnmted from the hypoblast' 
by n layer of varying thickness, which is known as 
the mesoglrea or mid-jelly. 

PORIFEnA (SFOXGES). 

It was not till the mode of development of 
sponges had been studied, and they had beenfound 
to be derived from an egg cell which underwent 
division (or “segmentation”), that their position 
among the Metazoa was assured. Whatare ordinarily 
known as sponges are the fibrous skeletons of these 
animals. Tho branching fibres— which spring from 
a common base, end then reunite to form a dense, 
closely woven mass, traversed by many canals 
and porous throughout— are, when they grow from 
their submarine Levantine rock, clothed nil over 
with living cellular tissues. Many sponges have, 
besides the homy skeleton, spicules, or sharp 
angular spines lying in the substance of their 
bodies, and projecting beyond tlieir surfaces, so as 
to protect them from being devoured by their 
enemies. Both these spicules and the homy 

skelet on are of nlraost infinite variety in the different 

species, and exhibit another instance of how a 
simple form, when endowed with life, may produce 
very complex products. 

- »Tlie most interesting part of the economy of 
sponges is the method by which a circulation of 
sea-wnteris maintained through them. This circula- 
tion is absolutely necessary to bring both food and 
fresh aerated water to these fixed animals. The 
simple inspection of the skeleton of a Inrge Turkish 
.sponge slipws that there are on its ontside two 
kinds of holes — the. large round ones, which lead 
down to the great canals, and the smaller pores, 

which lie between them. If a living sponge be 

watched, while at work under vvnter, especially if 
the experiment be aided by placing some finely 
powdered indigo in the water, it will be found lliat 
from each of the largo holes (oscula) there gnshes 
a fountain of-water, which is sucked in through the 
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profutnrum, si ltomann ubiquc arma cl velnt c 
coil spec til libcrtas tolleretur. 

Agricola's Progress in the Xorth. 

2ii. Cctornm ncstntc, qnn sex turn odicii nminm 
incolinbnt, duplexes oivitates turns Undotrinm 
situs, quia moms umvcrsnruiii ultra gentium ct 
infesta linstibns exercitus itinera tiim-bantnr, Jamils 
clnssc exploravit ; qime nl> Agricoin priinitm nd- 
snmpta in partem viriuin soquebatur egrogia specie, 
cum simul terra, sinml luari bellmn iuipcllorelur, 
nc saepe ixlcni enstris pedes cqucsqne et nnuticus 
miles mixti eupiis et lactitin sun qnisque facia, 
sons casus nttolle relit, nc modo silvarum ne luon- 
tiuni profunda, modo teuipestatum nc lluctiium 
mlversn. bine terra el liostis, bine victus Oceanus 
militnri jaetaulia compararent ill', Britniinosqiioque, 
ut. ex enptivis andlehntiir, visa clasvis r>listu|s'- 
faeiebat , tninqnnin uperui maris sui seereto iiitiinmu 
viclis perfiiirinm clauderetur. Ad nmnus el artna 
eonversi Caledonintii iimnlentes i<npuli. pa rat u 
mngiio. uiajtire f, -111111, nil inot e--t de ignotU, op- 
pnpnarc uliro cnstella ndorli, iiieluin tit prnrncnntcs 
addidernnt ; regmliemliiinqite cilra Bodotriam et 
exeedenilum pot ins qiiam pellereniur ignnvi specie 
prudeiiliuin ndinniieliiint, cum interim copmecit 
liostis pinribiis ngiuinbus irrnpturos. Ac ne super- 
ante iiumero et [x'riliii lororttm cirrtimiretur, diviso 
et ipse in tres partes exerciln incessii. 

A Xight Attach vpon the Xintk I.eg'wn. 

2(5. Quod ulii rngnltuni linsti, uuitato repente 
ctnisilio iiniversi nnnam legionem ut maxima in- 
vididani nocte uden-si. inter sonnium an trepida- 
tlonein eni'sis \ igililms iirupere. dainqiie in ipsis 
caslris puuimtolnr. cum Aurirola iter liO'tiinn 
till explomtoiibns ednetns te vestigiis inseciiliis; 
veloeissimos equitimi pcditnmipie nsMiltaro tergis 
pugnnntium iuliel. mox all universis adici clninoreiii ; 
et ]iropiiiqua luce ftdserc Mgnn. Ita micipitl iiuilo 
territi llrilaniii el Romanis rwliit animus, ac 
seenri pro salute de trlorin certabaiit. Vitro quin 
etiain enquire et ftlit atrnx in ipsis |mrtnnmi 
nnpustiis prneliuni, dmirc pillsi htistes, utriique 
exercitu cerlante. ins, nt tulisse o)H-m, illis, ne 
egnisse auxilin siderentttr. Qno<l nisi patudes et 
siliac f 11 pi cutes ti-xi-sent, dcbellatiiin ilia victoria 
foret. 

The Unions prepare fur llnr. 

27. Ciijtis cniiM-icntiaac faina ferox exerr.itns niliil 
virtuti Mine iminin et penetrandnm Caledoninm 
inveniendmnque tandem llritanninn terminmn 
coiitinno proelionitn cursu fromebant. Atqne ilii 
modoennti ac s-npientes prompt i post cvcntum ac 
mngnilnqui cram. luiquissimn iincc bcllorttm con- 
dicio cst : prospora onmes sibi vlmlicnnt, ndversa 


uni imputantur. At Britanni non .virtutc sc, sed 
occasiono et arte ducis victos rati, niliil -ox nrro- 
gantia remittcrc, quo minus jnvciitiilcm armarent, 
coinages nc liberos in locn tnta trnnsfcrrcnt.coctibus 
nc sacrificiis conspirntioncm civitntuin sancircnt. 
Atque ita irrilntis ulriiuqnc niiimin disccssum. 

‘ The. AtlrcnUtrcs <1 f the Vsipian Cohort. 

2S. Eadcm ncstntc coliors Usiporum per Ger- 
manics conscripta ct in Britanniam trnnsmissa 
ningiitun ac nicmombilc fncinus mtsa cst.. Occiso 
ccntiirionc nc militibus, qui ad tradcndnra dis- 
ciplinmn imtnixti mnnipulis rxoiiiplmn cl rcctorcs 
Jmbobant nr, tres liburnicas adnetis per vim gubernn- 
torilms asccndcre; et nno ronnvlgnntc, suspectis 
dnobus ecujtie interfet'tis, noiidmu vnlgato riimore 
nt niirnrnluni prnevclieliantiir. Mox ad aqiiiitidum 
atque miiia raptuiu egress! ct cum plcrisquc. Britan- 
norum suit defensnntium prnelio congrcssi ac saepo 
lietnri-. aliqnando pulsi, eo ad extremum inopiae 
venere, ut infinnissimos snoruni, max sortc ductos 
veseerenlur. Atque ita eircuiuvecli Britanniam, 
mnissis iicr iuseitiatn regendi tmtilms, pro prac- 
donitnis iiablti, primum a Suebis, jno.x a I'risiis 
interci-pli sunt. Ac fitere quos per commercia 
vciiuiiidiilos et in nostrum usque ripain inutiitioiio 
euientiiim ailduetus indicimn tanti casus iiluslmvit. 
Agricola's Morrh to the Grampians.— The Speech of 
(lalgaens to his f'et/flirers. 

2it Initio ai-stntis Agricola domestico vulnero 
ictus, anno ante natum filimn amisit. Quem casiuti 
neque ut jileriqne fortimn viroruni ambit io«e, neqno 
per lmueiltn rnp-us ac inaerorem nmliebritor tulit : 
et in luetn bellum inter remedia erat. Igilur 
pmemissti elasse, qtme plurilms locis prnedntn 
magnum ct incertum terrorem faceret, expedito 
exerritn, e.ui ex Britannis fortissimos el lotign pace 
oxploratns mldidcrat.nd inontein Grampium pervenit, 
ipiotn jam liostis insederat. Nam Britnntii niliil 
frncli piiguae prioris event 11, et ultioncm ant. servi- 
tium exjiectnnli-. tandeinqtic docti commune peri- 
cnluin coneordia propuK-induin, legntionibus ct 
focrieribtis oiiiiiiuiii civitatnm vires cxcivornut. 
.Tninqnc super triginln miiia annalonini nepicie- ‘ 
lianlnr, et ndiiiic ndflnebnt oiiinisjiiventiwetquitnis 
crutln ne viridis seneclus, clari liello et snn quisque 
dceora ge-lantes, cum inter pi arcs duces virtute et 
gc-nere pravslanu nomine Gnlgacusnpudcoiitraclnm 
nmltitudineni proclintn posccntcm in Ininc modurn 
locutus fertur: — 

110. Quotiens eausns belli ct ncccssitntcm nostrum 
intuenr, miigmis mild animus cst liodicrnum diem 
consensumquc vestnun initium libertatis toti Bri- 
tanniac forn; 11am et iiniversi servitntis oxpeites 
ct millnc ultra terrac ac nc nuiro quidem securum 
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(1) \va. I loose. . . Active. 

(2) Xvo/uu, X loose myself. _ Middle. 

(3) XiSopcu, ■ X am loosed. Passive. 

Here -we have a verb in three forms. The first 
' form is called the Aotioe Voice, the'second form is 
called the Middle Voice, the third 'form is called 
the Passive Voice. In the-active vojee, the subject 
‘ acts ; in the passive voice, the subject is- acted 
upon j in the middle voice, the action comes back, 
upon the subject — that is, the subject is both acting' 
and acted upon. It is called middle becanse it 
■ stands in sense midway between active and passive, 
partaking of the signification of both. These 
varieties, it will be noticed, are varieties in both 
form and meaning. Thns, Xt!w, the active, differs 
in form from x-uopai, the middle. ' It differs also in 
signification ; for while Xi!a> signifies I loose, Xiopm 
signifies I loose myself. v 

Verbs in the active voice are either transitive or 
intransitive. They are called transitive when the 
action passes on to, and acts upon, something which 
is called the ohjeat, as Xiiw rbv &vSpa, J loose the 
man, where the object fivS pa is acted upon by the 
subjeot of Xtfw. In an .intransitive verb the action 
does not pass on to an object, as OoXXw, I hloom. 
It is obvious that an intransitive verb can have no 
passive voice.- Some intransitive verbs, however, are 
found with a middle voice, inasmuch as the middle 
does not always denote an action done to oneself 
(like Ttlnrofiai, I strike myself), hut also an action 
done for oneself, as rrapaoseud^b/iai SeTwroo, I pre- 
pare a meal for myself ; and it is in this latter sense 
that some intransitive verbs may have a middle 
voice— e.g., verbs in -evoi: as, $ovXcvu, 1 am a 
counsellor ; PovXsiofiai, I am a counsellor for myself, 
J deliberate. 

In relation .to numbers (2) and (3), as given 
above, it may be noticed that the English I loose < 
myself and 'I am loosed are very nearly related in 
meaning. If I loose myself, clearly, I am loosed. 
The chief difference between the two is, that in 

the former the action is restricted to one person, 

namely, the subject; while, in the latter, it ex- 

tends to a second person — the person, that is, by 
whom the subjeot is wrought upon. The differ- 
ence, in consequence, is rather in the person 
than the act. Accordingly, the form remains 
the same, being in both cases' xio/iai. Indeed, 
two forms are fonnd only in the future and aorist 
tenses. 

Very few, if any, verbs are known to possess all 
the tenses of the three voices, as they might be 
formed analogically. What forms really exist will 
appear as we proceed. 


The tense is that’ modification of the' verb which 
indicates the time of the action, . whether past, 
present, or future. . , 

The tenses are divided info two classes-^ primary 
or principal, and secondary or historic. " ' 

■ '(i.) Principal- Tenses. 

(1) Present. Xia, I loose. ’ ■ - 

' (2) Future. xiaw, X shall loose. ■ 

(3) Perfect. XiXviea, I have loosed. " - 

(ii.) Historic Tenses. I • 

(1) Imperfect, txvov, 1 mas Icosiny, J loosed. 

(2) Aorist. eXvo-a, X loosed. ■ , 

(3) Pluperfect. Ixexiicr), X had loosed.' . , 

Each of the historic tenses is formed from its 

corresponding principal; thus:--' ■ ,1 

„ f Principal. Xba. xitru. .xixiiKa.. 

15865 L Historical. tXvor. txmra. iXtXltenc - 

The exact manner .of their formation will be 
explained by-ond-by. At present observe that an 
action may be considered as now proceedings— 
the present tense ; as proceeding in past time— 
the imperfect, (esse ; as proceeding in’ time to 
come^— the future tense ; as actually done in past" 
time— the- aorist tense; ns having proceeded in ■ 
past time— the perfect tense ; and as having pro- 
ceeded previously . to some other past act— the 
pluperfect tense. Accordingly, the present tense 
properly signifies, as in- Xuw, I am loosing ; and ' 
the passive, xhofua, X am being loosed. Mark, also,- 
tbnt the imperfect denotes both an act going on 
in the past, and a continual and repeated act. The 
Aorist, ns the word signifies, denotes an action as 
. simply past, without any exact limitation, and so’ 
is called the indefinite (such is the meaning of the ’ 
term) tense, or the tense of historical narrative. I,fc . 
is constantly used in Greek where we should use a - 
pluperfect in English.’ The PERFECT denotes a past 
act which, in itself orinits consequences, comes down 
to or near the present time. The pluperfect de- 
notes an act done and past, when another past act' 

• was proceeding or was completed. Double forms are ■ 

fonnd of some of these tenses — viz,' of the perfect, - 

future (in the passive voice),' and aorist (commonly 
distingnistfcd as the first, or weak, 'and the second, ' 
or strong, aorist). A third future, or perfect passive'- 
futnre, is also fonnd. 1 ' 

' Only few verbs have both forms. • 

moods. , . . 

Mood is a grammatical term employed to pqipt 
out the mannfer of an action: , If we describe an 
act as simply taking place, we use— 

(1) The Indicative-tie, xia, I loose, , 
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wo have left the tenso-stora of the'first rvorist. active 
\ (Aurr-j. This is formed by tlie addition of sigma 
■ (s) to the simple stem ; and hence the first norist is 
also known as the “sigmatic” aorist, though, as p 
’ .will be observed, in some cases the s is lost., and 
compensation made by vowel-changes in the stem. 
This is the case in all liquid stems': c.g., root pev- 
\ gives as first aorist Z-ptv-tr-a, which appears as 

Accordi ng to the general statements and explana- 
tions already set forth, the verb may be regarded ns 
a total comprising a number of ideas or representing 
a number of facts. This may be exemplified in Xci'ira, 

I leave, and Xenf0eii]T7)i', they two might hare been 
left. Thus : — 

Person. Xmn’ier. Tense. AToo d.. Volte. 

Aehrffl. 1st. Singular. Present. Indie. Active. 

•’ Aciif6eii)T7)r. 3rd. Dual. Aor. 1st. Optat. Passive. 

Prom this instance it may be seen that the Greek ■ 
verb varies, or is modified in person, in number, in 
tense, in mood, and in voice. Accordingly, it is the 
business of the learner to become familiar with the 
verb in all those its modifications, so as to .at once 
recognise every form, he may meet with in reading, 
and he ready at first sight to assign its meaning. 

It will be necessary to go through these modifica- 
tions in detail. 

Beforo'we proceed to the general conjugation of 
the Greek verbs, we must present a peculiar form— 
namely, that of the substantive verb, or verb of 
existence, elvm, to he. with some parts, of which the 
student is already familiar; and we must give at 
. once the main rules for the accentuation of verbs. 

’ ACCENTUATION OP VERBS. 

We have already seen that the general principle 
for the accentuation of verbs is that they throw 
back the accent as far as possible — that is, place it 
as near the beginning of the word as the general 
rules summed up above allow. 

It must also be remembered that participles, like 
adjectives, follow the laws that determine the ac- 
centuation of nouns ; and that in compound verbs 
the accent can never precede the augment (c.g., not 
&vfixov but aveixev, not it apytrav hut irapijcrai'). 

There are, however, a good many exceptions to this 
general principle, which must be chrefully observed. 

I. All active optatives third person singular in 
-oi and -at are nccented on the penultima (i.e., are 
paroxytone, since -01 and -at are counted as long in 
tlie optative). 

II. The infinitives of the first aorist active, the 

second aorist middle, the perfect passive, and all 
infinitives in -vat, are accented on the penultima 
(i.e., either paroxytone or properispomenon, accord- 
ing to the length of tho last syllable). • ■ 


III. Tho second aorist infinitive active' fs alwayf; 
accented on the Inst syllabic (perispomenon). . . - 

IV. The second aorist participle active, all active 

participles of verbs in. -pi, and all in -as and '-us, 
a're oxytonc. ■ - 

V. Tlie perfect passive participle is paroxytone. 
VL The imperative of the second aorist middle 

(second person singular) in -on is perispomeiion, 
with a few exceptions. 

To these mnst.aIso be added (though 'they are 
rather apparent than real' exceptions) the circum- 
flexed futures, the subjunctives of the passive aorists 
and of verbs in -pt (circumflex), and the optatives of 
verbs in -pi, with all other cases of contraction. 
CONJUGATION OP THE VERB etpi, I ASF. 

■ INDICATIVE MOOD. 

- ' Singular. • 

VUES ENT. IMPEnrCCT. *. EUTWIE. 

■ Is etpi, I am. or h, 1 was. Zaoptu;! shall he. 

2, it, thou art. J/eBa, thou wast. top or -ei, thou 

■ a halt he. 

3. tort, he is. . v, he was. Ztrrat, he shall 'he, 

. ' * . Dual. ' ' . 

. 2. Zorop.yon tire ijr or, you two ZottrBov, you tiro 
are. . were.' shall he. A . 

3. (trrov, they tfryv, they two ZeeoBov, they two 
two are. were. . , shall he 

' ' Plural. 

I. toper, we are. Qpe v, we were. loipeOa,' me shall 


Sing. 1. 2 , 1 may he. 

- 2. pi, thou viayst he. 

3. fj, he may he. - 
Dual. 2. vrov, you two may he. 
i * 3. 1} top, they two may he. 
Flur. 1. Spev, we may he. 

2. ^Te', you may he. 

3. Strt, they may he. 


Sing. 1. dyv, I might he. . lailpnr. 

2. rfiji, thou mightst he. . eiroio. 

3. tty, he might he. eitoito. 

Dual. 2. (clrjrov) dray, yon two m ight he. ZtrourBov. 

3. (e.^ttjv) eXr-qv, they two might he. tooicrOijv. 
* N.B .— This tense of .tliis mood is only used In 'Oratio 
Oblique to represent the future indicative of Recta, tlie optative 
being the regular mood of Oratio Obliq.ua. Tlius ely answers 
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VcvpyiHas, -J), -bv, agri- bpap, lit. if is to' See — 


cultural. ■ [Hence' the that is, you may sec. 

. name Georgias, given Ilplapat, I purchase ; irpl- 
_to Yergil’s didactic ao-Stu , infinitive present 

, poem on agrioulturo.] middle, to purchase ; 

Aim, I go down, enter; ouk -i)i; irpiaoBai, lit. 

irpb SiWor fi\tav, before mas nbt to purchase— 

sunset. that is, could nof he 

’Ejt i, prep., with dat.= purohased. . 

in the power of. , ZvyuaXea, I call together, 

’EinA.«iro>, I leave, lack ; convoke ; S <rvytca\&p, 
i lire \me, 3rd pers. sing. convener. 

second aorist active, Td{«, -ews, u. a rank or 
failed. file of soldiers. 

OeAw, 1 desire, I, will. *epa, I hear. 

Nucdw, I conquer. Qureia, -ns, y, planting,' 

'Opiu, I see, behold; care. 
hpuv, infinitive present ’'Upa, -ar, ij, an hour (Latin 
active, *o behold ; Zotip hora), time. 


My friend is faithless. • 9. Your intellect governs your boJy. 
10. My hoy is diligent, but y.ours is not. ' 

Ex. 02. — 1. Sis iranj/1 iirnp ayaOSs. a. ‘O vtttijp'/ioC tort,. . 
'iyaOSs. 3. ' Tlfiui' o mmjp eerie ayaCot. 4. S^iTcpot SouAol 

vpircpoi Si simp arppovis. 0. ‘O ^£Aof croO iavrvu'gcv r A epya 
Gov/iifti, oiGtriTM-iWlom 

Ex. 03 1. This mnn is good. 2. This opinion is jnst 3. 

This woman is beautiful. 4. That man is a king. 5. The king 
himself is general. 0. Take him the key, my hoy. 7. Some 
people luive not the same opinions about the same things on 
tlic snmo dny. 8. Saying and doing are 'not tlie same. 9. 
These roses which bloom in the garden arc beautiful. 10. A 
wise creature is man. 11. It you wish .to (vin anyone's friend-, 
nliili, And out bis character (Ids ways). 12. Who is writing 
tills letter* IS. Tell me whole writing lids letter* 14. Give 
a share to others of tlio things you have. 15. Happy is the 
man who lias children. 1G. Happiest is he who has no trouble. 
17. What arc yon thinking nbont? 18. 1 do not say what I am 
thinking about, s 19. Such ns each mail's character is, such Is 
his life. JO. Who is that lady? 21. Tell me who that lady is. 


N.B, — The infinitive of verbs, mith the neuter 
article, is used as a noun in Greek. 

Exercise 64. - 

Translate into English : — 

1. 'H rd|ir flu ixarbu ZivSpss. 2. ’Hv rijr Upas 
piKpbr irpb Bivros h\lov. 3. Of pigat (nplat efoi r&r 
agupruXap. 4. ToOroii Bbparbs form ri (ygta. 6. 

'O iriros MXnre Kal irpiaoBai ohu fir. 6. ‘'Eo-tip Spur 
rb Spos. 7. *H ’AyiiiriAdoi/ apiri] irapndecyga flu. .8. 
'HfiTv iptarop obu tarip. 9. ’Eyi Zeopai b mryKaXap, 
10. oWs la tip 4 pikup. 11. ’Ey 4i gin robrap elgt. 
12. Boviliin vaplfci hgas avrov olva i. 13. * i Ektiv o bp 
r~is yrwpyiKps tsxvijt V rap Se'rSpar tpvrtla. 14. "Eo-riP 
auTois 4yo pi. 16. ’Ev rats arnipmr JigtP. 16. 'O K vpos 
tp rovrois t) j'- 17. 'Ewl irol feral rovro. 18. Ob puipbv 
ayabbp rep apgbrreip irpitreirrip. 19. Tp 01a irpbeatrtp 
ZxBpai Kal k'pBvpoi. 20. Tjf ImgfXtlq irepteivai rap ■ 
<p(\ap OtXa. 21. tlapijp 'AytalXaas Sapa tplpup. 22. 
Kbptp ira/njeaP Ik TlfXoiropprieov pjjcs. 

Exercise 65. 

Translate into Greek : — 

1. This is in my power. 2. The laws are in your 
power. 3. It is in your power to purchase corn. 

4. It was in the power of the enemy to he present, 

6. It is in the power of good boys to excel. 6. It 
will be in my power to approach the city. 7. 
Punishments belong (vpdo-eifii) to sinners. 8. Thy . 
care of thy friends is an example to all. 9. The 
ships have come to the king. 

KEY TO EXERCISES. 

Ex. 61. - 1. My father is good. 2. All men love their own . 
fathers. 8. Yotir children learn tlicir letters earnestly. 4. 
Your children are beautiful. 5. Your children are excellent. 

G. We blamo our own children. 7. Your friend Is faithful. 8. 


- >" 

ENGLISH LITERATURE. — IV. 

[Continual from j). 207.) . 

CHAUCER A YD II1S TIMES '(conlimied). 

The versification of Chaucer has been the subject 
of much controversy. To ft few his lines have 
seemed absolutely without metre, rhythm, or order 
of any kind ; while others have perhaps run into an 
opposite extreme, and have represented his versi- 
fication to' be as regular ns that of Pope .or Gold- 
smith. The truth seems to be that, in general, 
Chaucer's versification is quite regular, the proper, 
measure of syllables being found in the line and- 
, the proper number of accents. The seeming irregn-. 
larity nrises from not attending to the pronuncia- 
tion of words in Chaucer's time. But, on the-other 
baud, it is plain tlint Chaucer did allow himself far 
greater licence in the matter of metre than modern 
poets hnvb done ; and there are a- large number of 
his lines in which, though a certain rhythm is pre- 
served, the syllables will not bear counting. The 
main key to Cliauoer’s versification is to be found 
in what we have already explained — the sounding 
of the final e. It must nlso be remembered that 
many words of French origin, such -as courage, 
menace, liqueur, were not pronounced as we pro- 
nounce them, with a marked' emphasis on the first 
syllable, courage, menace, lUptour, bnt as in-French, 
with both syllables' equally emphasised, cdmrdge, 
menace, liqueur. 

A thorough understanding of Chaucer's system 
of versification is of so much importance to anyone 
beginning to rend his works, that we give here the 
' first twelve lines of the Prplogue to the “ Canter- 
bury Tales ’’ as they are commonly printed, followed 
by a metrical arrangement. -of the same. Both the. 




The most instructive classification of the writings 
of a great author is almost always that founded 
upon chronological order, for such an arrangement 
shows us not only the author's works, but the history 
of his mind as well. But the history of Chaucer's 
writings is so indefinitely ascertained that no 
chronological arrangement of them can be reliable. 
They may, however, usefully be grouped into certain 
classes, according to their general character. In 
the first place, we find a series of poems, some of 
them of considerable length, bnt by no means 
among the longest of Chaucer's poems, which dis- 
tinctly belong, in subject, in form, and in treat- 
ment, to the school of the French romance- writers, 
who, as we have seen, had from the first supplied 


she will to those who seek her honours, while the 
names of the great dead are inscribed in their appro- 
priate places upon tho temple. This scheme affords 
to Chaucer not only ample space for brilliant and 
impressive description, but for keen discrimination 
of the characteristics of those to whom lie assigns 
a place in the temple ; while the injustice of the 
goddess’s decrees admits of that satiric treatment 
of which Chaucer was a roaster. The general 
character of this poem can be gathered from Pope’s 
modernised version of it, under the name of “ The 
Temple of Fame.” 

The long poem of “ Troilus and Cressida," and 
the series of tales published under the title of “The 
Legend of Good Women,” are of a wholly different 
school. In them we find nothing of dream or 
allegory, nothing of the visionary unreality of the 
romance. The subjects, no doubt, are very remote 
from our own time or from Chaucer’s, but the 
interest of the poem is purely human nnd natural. 
“Troilus and Cressida,” though many of its principal 
characters are Homeric, is founded on a story 
wholly unknown to, and) indeed, quite out of har- 
mony with, the notions of classical times. Chaucer, 
no doubt, derived the story from Boccaccio, 









chivalry still common, as we have seen, in Chaucer's' 
time. Bht lie lias not gone far when the host indig£ 
nantly interrupts him, telling him lie will 'have no 
more of such “ drafty spechc ” and “ rliymfe dog* 
gercl " ; whereupon the poet begins again, and tolls 
in prose the moral talc of Mclibicus and his wife 
Prudence. One of the. existing talcs, too, is told 
by one who is not among the company which 
started from the Tabard. During the journey the 
cavalcade is joined by a canon, an alchemist and 
a most unscrupulous rogue, and his yeoman or 
servant. And the yeoman tells a talc, in which lie 
exposes the fraud and folly of his master so effec- 
tually, that tlio canon leaves the company as 
abruptly as lie -had joined it. The story, ( too, of 
the pilgrimage itself is ns incomplete as the nnmber 
of the talcs, All that has come down to us— and 
no doubt all that was written has come down to 
us— is.tho general prologue, in which the pilgrims 
are described, Urn plans for the journey formed, 
and tho start related ; the twenty-four tales 
already mentioned ; and short prologues or intro- 
ductions to tho several talcs, containing de- 
tached portions of the history of the journey. 
But whethor the talcs are now preserved in tho 
order in which their author would havo finally 
retained thorn, and to what portions of Ilia journey 
tho various prologues refer, it is often impossible 
to decide. There is much reason to think that > 
Chaucer, at his death, left what lie had written 
very much in confusion, and that some other 
hand arranged the fragments. 

The work naturally divides itself into two parts, 
the one dealing with Ihe history of the pilgrim'! 
and tho incidents of their journey, and consisting 
of the general prologue to the whole work, and 
the special prologues, or introductions by which 
the tales arc connected together; the other con- 
sisting of the twenty-four tales told by the 
pilgrims. 

Tho prologue is the mo-t remarkable of all 
Chaucer's works, and one of the most remarkable 
in the whole range of literature. It consists, for 
the most part, of a series of masterly portraits of 
the pilgrims, every one of which is now, after an 
interval of nearly five hundred years, as fresh, as 
clear, and ns vivid, as if it had been painted 
yesterday, Each one of them embodies the 
characteristics of the class of which it is tho typo 
so fully, that we feel convinced that we know 
what kind of men the monks, the lawyers, the 
doctors of Chaucer's day were ; tliat we know, in 
fact, what our forefathers and their mannor of life 
were like. Yet each one is also marked by indi- 
vidual traits belonging to t 
which impress upon the mi 


of are no mere abstract representatives of classes, 
but reaPliving men.and women. Every student, of 
literature ought to make himself thoroughly 
familiar ‘with this prologue. All that we can do is 
to show Chaucer’s manner o! description by means 
of a few selected examples. Tlie first portmit we 
clioose is that of tho prosperous monk or abbot. 
In this extract we alter tho old spelling in some 

A monk there was, n fair for the maistric.i 
Au out-rhler, that ]ovc(l venoryo \ z 
A manly man, to lie an abbot able. 

Full many a dainty horse had he in stable ; 

And when lie redo, men might iris bridle hear 
Jingle in a whistling wind so clear, , 

And eck a ns loud os doth the cliapei boll. 

There as this lard was kuc|«r nl tlia cell ,* 

The rule or Saint Mnure or of Saint Bcneyt, 9 ‘ 
Because that It was old muf soinedcal straight, 1 • 

This ilka monk let torhy hem pace,’ 

And held nrtor the ncivc world the space A 
He gaf not or that text n pulled hen,* 

That saitli, that lmnters hen none holy men ; 
lie tliat a monk, when he is clolsterlcss. 

Is likened to a Ash thnt is Waterloo ; >» 

This is to say, a monk out oriils clolstrv. 

Hut tlillkc text he held not worlli an oyster; 

And I snide his opinion was good. 

What" should he study and make hlmsolven wood," 
Upon a Look in clolstro nlway to pore, , 

Orswinko" with Ida handcs, nnrtlabour, 

As Austyn bit?!* How shall tlie world be served ! 
X.et Auelyn have Ills swynk to him reserved. 
Therefore he was a priensour aright ; 19 
Greyhounds he had as swHt as fowl In flight ; 

Of prikyng and of hunting for flic haro 
Was all Ids lust.'f for no cost wold he spare. 

I saw Ills sieves purified at the hand >' 

With grya. and that tho finest of a land ; ’* 

And for to fasten his hood under liis chin, 

He hail or gold i-wrought a curious pin ; 

A love knot in tlie greater end there was. 

His head was lnld, and shone as any glass. 

And cok his face as lie had been anoynt: 1 ’ 

He was a lad full fat and In good point ; M 
His cycn strep," and rolling in his head, 

* A fine-looking man, fir the mattery— {.t., above others. 

* Hunting. 9 Even. 

* Where this monk was superior of flic monastery. 

* St. Benedict. s Somewhat strict. 

v Let them pass by. We still say, " Gave the go-by to.” 

« Followed tlie ways or the modern world. 

* He gave not (would riot give) a plucked fowl for— placed 


O It was an old nnd familiar saying that a monk out of 'Ids 
monastery was like a fish out or water, 
it Why. "Had. "Toil. 

1* As Austin bade — f.c„ according to the rale of St. 
Augustine. 

»s A thorough horseman. 

• It Pleasure, desire, will. 

■V Embroidered at the wrist. 
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, II reprit aveo severitc, “ Savez-vous que o’est- la 
^secondo fois que votre pire sc rend cOupable d’un 
'crime envers l’-fitat, mademoiselle ? ” 

’ " Je ie sais,” repondit Mile, de Lajolais, aveo' la 

plus grande ingemiitc j " mais.la premiere £ois il 
dfait innocent, Sire.” 

“ Mais, cette fois,'il ne l’est pas," rdpliqu a Bonaparte 
“ Aussi o’est sa grace quo je vous demande, Sire," 

1 reprit Maria, 11 grace, ou je mouvrai derent vous.” 

' > 'L’Empereur, ne pouvant plus-maitriser son emo- 
tion, se baissa vers ello’ en lui disant — ■ 

' « Eh ! bien,' oui, mademoiselle oui', je vous l’ac- 
.. corde. Mais, relevez-vous." 

' Et, lui jetant un sourire d’eneonragement et de ’, 
bonte, il degagea ses mains tenues toujours aveo 
force et s’eloigna vivement. 

Xe saisissement de la .joie fut plus dangereux 
-pour Mile de Lajolais que la douleur. La .pauvre 
enfant tomba lourdement et sans connaissance sur- 
le marbro do la galeric. 

Grace aux soins de lTmperatriee, de la Princesse 
Hortense et de lours dames, Milo, do Lajolais re- 
. prit bientot connaissance . “ Mon pore, mod pore 1 ” 
murmura-t-ello aussitot qu'elle putparler.’ “Oh!, 
que je sois la premiere it lui nnDoncer sa grflce ” ' • 
Et se levant, elle voulut s’dcbapper des bras qiii ■ 
' la retenaient ; mais trop faiblc pour tant demotions 
diverses, ello y retomba sans force.’ 

■ “ Rien no prosse maintenant, mademoiselle," dit 
une des dames; “prenez un pen de repos et de' 

, nourriture ; vous irez une heur& plus tard.” 

" Une heure plus tard 1 ” so rScria Maria ; “ vons 
voulez que je xetarde d’une heure l'annonce de la 
vie il un, liomme condamnC it mort, surtout .quand 
cet bomme est mon pfere. Oh ! Madame," ajouta- 
t-clle, sc tournant vers l’lmperatrice, “ laissez-trioi 
partjr de grdce ; songez que o’est mon pere : qu’il 
a sa grace, et qu’il ne lc sait pas encore." 

“ Soit, mon enfant," lui rgpondit l’excellente Jos6- 
pliinc ; “ mais vous ne pouvez aller seule il sa prison." 

“ Je suis bien venue seule il votre chflteau,” rc- 
pondit-elle vivement. 

“ Quo votre majestenous permette d’accompagner 
Mile, de Lajolais," demanderent la fois plusieurs 
officiers et aides-de-camp de 1’Empereur, que l'ac- 
tion pourtant bien . naturelle de Mlle.de Lajolais 
avait remplis d'admiration. 

‘•M. de Lavalette* me rendra oe service," dit 
lTmpfiratrice, souriant gracieusement it l'un d’eux; - 
'•ainsi que monsieur (ddsignant un aide-de-camp de 
service). Vous vous servirez d'une de mes voitures ; 
allez, messieurs, je vous confie Mile, de Lajolais.” 

* Le g4nev.il Lavalette avait tipouso une niece de lTmp£ia- 
trice. Condemns i mort en 1815, it fut sauve par- lo generous 
diyonomont de sa femme, qui s'lntroduisit. dans sa prison,, et 
ebangea de vetements avec lui. ’ 


■Bien qu’fipuisfie de fatigue,. de besoin et d’Aiiio- 
tion, Maria refnsa de prendre et nourriture et repos. 
Elle voulut elle-mSiue ' voir attelef 1 les chovaux, 
presserles gens, et ne se tint en place que lorsqu'ello 
et ses conducteurs furent installs sur les coussins 
de la voiture. 

’ Alors la voiture partit au galop de six bona 
chevatix : elle franchit avecune Tapidite incroyable 
la distance qui separait Saint-Cloud de la prison. 
Pendant tqut le trajet, Maria, droite et raide, tenait 
les .yeux fixfe sur le chemin qu'elle avait enoore a 
paicourir; son regard semblai't vouloir dfivorer la 
’ distance ; sa poitrine' lialetait, comme si c'iitait 
elle, au lieu des cbevaux, qui trainat le oarrosse/et. 
elle fitait pule, si pfile, que deux 'ou trois.fois ses’ 
compagnons lui adresserent la parole, mais inutile- - 
ment, elle ne les entendait pas. Qunndria voiture 
sarreta, elle VSlamja par-dessus ' le marcbepied 
avant que' M. -de Lavalette eut eu lc temps de lui 
offrir la main pour descendre, et ne pouvant ar- 
ticuler quo co.mot, “Vite, vife 1 ” Elle parco'urait 
les longs corridors de la prison, prAcedant le geoiier 
ctses guides, ,et rgpetnnt' toujours, “ Vite, vite!” 
Arriv6e ; la porte dn cacbot, il fallut bien qu'elle . 
attendit que le geolier en Mit ouvert la serrnre, et 
tire deux Anomies verrous ; mais’ il peine ia porte 
eut-elle c6dA, que, se precipitant .dans 1’intArieur, 
elle alia tomber dans les bras deson perefen criant, 

** Papa', l'Empereur . '. . la vie . . . gritce." .... 
Elle ne put aohever sa volx se perdait en longs oris, 
cliaque parole pommencAe finissaiiipnr un Banglot. 

Le gAnAral de Lajolais crut un-' instant qu’on 
. venait le chercher pour le condnire il la mort, et 
que’ sa fllle ayant trompfi la vigilance des gnrdiens, ’ 
avait tout brave pour lui faire ses adieus. 1 ' 

Mais M.de Lavalette le detrompabientdt; voydnt * 

' que Maria vainciie par l’Amotion lie pouvait arti- 
- cnler un son, il prit la parole : / 

. “ L’Empereur vous accorde votre grilce, gAnAral,” 

_ lui dit-il, "et vous la devez au courage et A la’ ten- 
' -dresse de votre fllle.” 

. -Puis aveo une Amotion dont il ne pouvait se . 
dAFendre, il raconta au g£n6ral de-Liijolais tout ce 
que sa fllle avait fait pour lui. '• 

E. Makoo de Saikt-Hhaihe. 

I KEY TO TRANSLATION FROM FRENCH .(p. 213).- • 

• t ' The Cars-Oastle. / , 1 . . 

. A good liuslimul, bis wife, and two pretty cliildren passed 
tlioir days in peace in the simple hermitage where, as peaee- 
. ahly as they, tlioir parents had lived. live liushand and wife, 
sharing the mild cares 'of the -household', . cultivated their 
garden, gathered in their harvests/ and ill the evening, in 
slimmer, supping under the leaves ; in winter, ill front of tlieir, 

’ ilre. they preacbcd'to their sons on virtue and wisdom, and 
' spoke, to thorn of the happiness which these always glvo. The 
father enlivened his sermon bye story, the mothot’by’a caress. 

."The elder of these children, by nature serious and studions. 
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Gulf, it. is in the valley of the Nile, in North Egypt, 
that -the most ancient architectural remains arc. 
found ; 'and therefore, chronologically, 1 lie Egyptian 
Style claims our first attention. 

TUB EGYPTIAN STYLE. 

Tlic proximity of tiic ranges of hills (the Arabian 
and Libyan chains) to the Nile, and the facility - 
which that river nitorded for the transport of the 
stone quarried in them, enabled the Egyptians at 
an early period in the world’s. history to reproduce 
in the more lasting material, stone, those erections 
in crude or unburnt brick, and in 'timber, which, . 
probably, for centuries formed their rude habita- 
tions, and served ns sanctuaries or temples raised 
to the Creator of the Universe. In the tombr sur- 
rounding the Great Pyramids, which date from 3000 
to 4000 years B.C., we find the earliest examples of 
Egyptian architecture, and the forms-which they 
assume may be looked upon ns the prototypes of 
that massive construction which forms its chief 
characteristic. The walls of their temples, and of 
the huge gateways, or pylons, which precede the 
entrances, tire thicker at the bottom than at the 
top; consequently, the sides rake (just in the 
same way as the huts of unburnt brick do at the 
present day), and give an effect of immense solidity 
and strong! It. Of the domestic architecture of the 
Egyptians wo know but little ; the remains of iter 
ancient splendour are found in her tombs and in iter 
temples, mid these would seem, from the representa- 
tions on the walls, to hnvc been the models on which 
the palaces and houses were copied. Of the tombs, 
the most celebrated are t lie Great Pyramids at Gizeh, 
about soion miles to the south-west of Cairo. The 
tlirce Groat Pyramids, witii others in tilt; necropolis 
of Memphis (at tins period above mentioned the 
capital of Egypt), were the hurial-plact-s, or tombs 
of the kings, or, at least, of those of royal blood. 
The Great Pyramid of Cheops occupied a square 
each side of which measured 755 feet, and covered an 
area equal to that of Lincoln’s Inn Fields. The sides 
sloped up to a point 481 feet above the ground, the 
greatest height nr any stone building in the world 
until the complelion of the spire of Cologne Cath- 
edral, the apex of which rises to 520 feel above the 
pai ement. The casing of the great Pyramid and a 
portion of the top have already disappeared ; so that 
in its present state it- consists of a scries or steps, 
2 Id in number, varying in height, from -1 feel to 
2 feet (i inches. The second Pyramid is slightly 
smaller, anil still retains u portion of its casing at. 
the top. The third Pyramid was less than hair the 
size, but the easing was of granite from Syene, 500 
miles above Cnii o. 

In the vicinity of the Pyramids, and on the west 


hank of tho Nile, arc numberless tombs which 
formed a portion of the necropolis of Memphis, 
which was fifteen miles long. Tlicso tombs are 
now known under tho term of mastaba, an Arabian 
word signifying a “bench.”. These nuutabas'-aic 
rectangular masses, varying in length from 15 to 
150 feet, and from 12 to 80 feet high. Their sides 
arc sloped, so that they resemble the crudo brick 
lints of the natives. The greater ’portion of them 
is in solid masonry or brickwork ; but on the eastern 
side there arc small chambers, some of which were 
open to tho passer-by, and in which originnllj* offer- 
ings were made to tho deceased. These tombs all 
belong to the earlier dynasties. After the removal 
of the capital to Thebes, the tombs were always 
excavated in the solid rock ; and though invaluable 
as records of history— for tho walls aro covered with 
drawings and hieroglyphics— architecturally they 
have but little interest. 

The principal temples of Egypt arc found at 
Thebes ; and as their plans have much resemblance 
one to the other, it will be sufficient to take one ns 
nn example. There is this peculiarity about them— 
that Whether they took centuries to build (being 
continually added to nnil enlarged, ns the Temple 
of Kanink), or were built within n fow years, ns the 
Temple of Edfou (Figs. 5, (>), they all hnvc the same 
accumulation of parts. The snnetunry at the back 
is preceded by one or more hnlls, one in front of the 
other, succeeded by a great “ hall of colnmns,” after 
which great courts were added one in front of the 
other. Each of these features increases in size or 
height, till the great “hall of columns” is reached, 
which is the finest feature in Egyptian architect uru 
The great linl! of Knrnnk (Fig. 4), has n double row oF 
twelve columns down the centre (B7 foot high from 
gronnd to soffit of tho stone beams, on which the stone 
slabs of the roof arc carried, and .15 feet in circum- 
ference), and seven rows of columns on cnch side, or 
lister height, giving a total of 88 columns ; the hall 
covering an area of 70,000 square feet, greater Ilian 
any English cathedral. In front of this hall was a 
court, with porticos round it; and on the entrance 
side, a lingo pvlQii, or gateway, 300 feet long and 
100 feet high, with nn entrance-portal in the centre. 
Generally speaking. In front of these pylons were 
immense seated figures in granite or basalt, and 
obelisks, similar to the example now erected on the- 
Thames Embankment ;.nnd from the entrance, n- 
long paved causeway, flanked with pedestals carry- 
ing sphinxes, led tn the river, and was used for 
processions, Tho Temple of ICarnak, and others 
at Thebes date principally from the middle of the 
lllh century B.C. At Ed Ton, Plrbc. and Denderali aro 
otherinagnificcnt temples or later date. The columns 
which supported the roofs are of two main types — 




columns. There arc eleven 
varieties of capitals j and 
in the Portico at Philie, 
even a greater number. 

There aro some temples 
■which are partially cut in 
the rock, and partially 

built in front; and one celebrated example at 
Abousimbel, which is entirely excavated in the rock 
to a depth of 150 feet, with hall of columns, and 
other halls, chambers, and sanctuary. It is in front of 
t his temple that the huge seated figures, 60 feet high, 
were carved in the rock, full-sized copies of which 
occupied the south transept of the Crystal Palace 
before the fire. 

THE ASSYKJAX STYLE. 

Though, as we have already said, there is every 
reason to believe that the settlements in the 
alluvial lands bordering on the Tigris and Euph- 
rates, and north oE the Persian Gulf, may have been 
earlier even than those in the valley of the Nile, the 
earliest records do not go back quite so far, and 


it is not necessary to distinguish them here. Of 
the Chaldean Style, very few remains have been 
found ; and the duration of the Babylonian kingdom 
being less than a century, little more would appear 
to have been done beyond restoring some of the 
more ancient Chaldean t emples ; so that a description 
of the nature of the Assyrian Style will cover all 
that is requisite 

Broadly speaking, there are only two classes of 
buildings — tbe temple and the palace. In order 
to understand the peculiar nature of these struc- 
tures, it is necessary to point out that the country 
bordering on the Tigris and Euphrates is perfectly 
flat, and in periods of Inundation is liable to be 
flooded. The first precaution, therefore, which 





flights of steps in front, a ramp was formed round which wohl 

the tower. The remains of colour on this temple, of the wails 

as wiSIL as on that of the Birs Nim’roud, show that 

each storey was decorated with Coloured materials 

and dedicated to the "seven planets : llio lowest, 

black, dedicated to Saturn j then orange, to Jupiter ; 

red, to Mars j yellow, to the Sun ; grocn, to Venns ; 

blue, to Mercury; and whito, to the Moon. The 

Mujolibe at Babylon is supposed to have been the 

largest of thoso temples, its base being abouL (iOD 

feet, and its height calculated at 450 feet. 

The Chaldean palaces nro too ruined to be able to 
traco out their plans; they scorn, however, to have 
been similar to thoso found in Assyria, the oldest TZT 

of which is the North-west Pnlacc at Niinroud, built 
by Asshur-bani-pal, 884 B.C. This was discovered 
and excavated by Sir Honry Layard, to whose 
exertions we owe the great bulls from the gateways 
and the sculptured slabs from the walls of the 
rccoption rooms which arc now in the British 
Museum. The largest and most complete palace 
yet discovered is that at Kliorsabad, situated about 
fifteen miles north of Nineveh. The city of IChors- 
nbadwns about amile square, and in the north-west 
of it was built the cnbrmous platform or terrace on 
which the palace stands. This platform was 30 feet 
high, and covered an area of about 1,000,000 sqbare 
feet, or 1,000 feet each way. A flight of steps in 
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the surface bloclts'of the. walls, richly enamelled in 
colours, being in heton of concrete instead of burnt 

The only other remains of Persian work. known 
. tire the tomb of Cyrus- at Pasargadao, a stone' 
sarcophagus raised on a series of steps — the remains 
oE a building close by which is thought to be a 
■palace of Cyrus, with a hall of columns — a portico 
of somewhat similar nature to those described, but 
without ornament or enrichment of any kind— and 
one 1 or two square. buildings known as fire temples, 
" but which are probably tombs? 


APPLIED MECHANICS.— YI 

[Continu'd /rp.itt j>. 2I7.J 

TllK TURNING TENDENCY OF A FORCE— MOMEST3 
'OF FORCES— LAW OF 'MOMENTS— THE LEVER 
AND ITS PRACTICAL APPLICATIONS— SAFETY- 
VALVES. WEIGHING MACHINES' AND OTHER 
EXA'MPLES. • - ■ 

Consider now the equilibrium of a body which Is 
free to move about an axis, and which is acted on 
by forces tending to turn it about that axis. The 
body shown in Fig. 33 will do to illustrate what we 



mean. We must either snppose that the body has 

no weight, or that it is pivoted at such a point that 

its weight has no tendency to turn it, which is the 
ease in this instance if tile pivot passes through 
its “ centre of gravity." IVo may remark in passing 
that this “ centre of gravity" is defined as the 
point through which the resultant of all the forces 
of gravity, acting on the body, always passes. The 
term “'centre of mass " is much better, as it is only 
a certain class of bodies which have a centre of 
gravity. Imagine the arrangement shown in Fig. 
83 to be frictionless, andtheweightsnicely adjusted 
so that there is no more tendency for the body to 
turn in one direction than the other, then if it gets 


.'one complete turn in. the positive direction— br 
agains’t-the .hands of a watch— the weight attached 
to c will fall 'a ’distance equal to the circumference 
• 'of its pulley, whilst A and B rise distances equal! 
respectively, to the circumferences of-their pulleys. 
The law of work tells us,- that the work done -by c 
in falling mlist be 'equal to' that done on A and B 
in raising them since we assume that there is no 
- friction. - Hence we have the rule — 

Pull in c X circumference of c's pulley '■ 

=pull in A x circumference of A's pulley+ pull 
in B x circumference of B’s pulley.-, 

Sinoo each circumference is 2 x times its radius, 
dividing, this equation across by- 2 ir, we 'get 
Poll in c x o’s radius == pull in A x A’s radius + 
pull in B x b’s radius. , . 

, Now each radius is at right angles to the cord, 
itC., the force exerted by the cord at the point 
‘whore it leaves the pulley, hence we see- that .each 
product is simply the particular force multiplied by 
tliejierptmdlhttlar from the axis on the line showing 
the direction of that force. This product’ gets a ' 
name, it- is called the moment of the force about 
the axis referred to,‘ and its amount is a measure of 
the tendency of the force to turn tlie body about 
the axis. • 

THE LAW OF MOMENTS 

then is this, if a number offerees act on. a body 
taidingto turn itaboict an axis, there mill be equili- 
brium if the sum of the moments of the forces tending 
to turn it against the hands of.d match is equal to 
the suni of the moments of the forces tending to turn it 
with the hands of a match : or in other words, if the 
algebraic sum ofrthe moments is zero. We think we 
can hear the intelligent student objecting here, and ■ 
saying, “You liavo in your illustration only taken a 
particular case in which the distance of each force , 

from the axis remains constant,” and that in prac- 

tical examples this is' not usually the case. The 
objection is perfectlyright,andwewill endeavour .to 
meet it.; In doing so we must adopt a method which 
wo have already used, viz., that of supposing ,a very 
small motion given to the body, the cords being 

attached directly without pulleys.- Let the small 

angle turned through by the body be called a (Fig. 
34), all lines on the body will turn through the 
same angle. Fig. 35 is an enlarged drawing of a 

part of- Fig. 34, and it will be seen from it that the 

work done by Wjis-WjX F Q. But since o M ,is 
perpendicular to pm, and o p perpendicular to pi, 
the two triangles 0 M P and.T Q P have' the angles at 
O and p equal, and the angles at 'q and M also equal, 
•being right angles, henpe the triangles are similar, 
/therefore 
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■ tlic moment of tills are foul' supports or fulcra a, a, a, a, on which the 
L42S. . extremities oE the triangular levers a, <f, i ; a, c, h, 

mqment, all the other rest. Each lever has, therefore, two supports, in 
iver the opposite way. fact, we may consider each as two levers bent so as 
lit of the lever is T x G to meet at i. ' At the points e, r; e, c, ehcb S Inches 
, - - ' from 17, the top plate or .platform, which receives 


. •. x = -- o 27 'T2 inches, ulitcll is tlic distance required. 

It will readily bo understood that the same 
method ns that adopted for finding the con- 
ditions of equilibrium for a single lever may 
be applied to any combination of levers. Thus 
if the ratio of tiro two arras of a lever a B I • 
(Fig. 37) bo suoli tliatil lb. at A supports 3 lb.- ) 
at B as shown, it is just the same whether the j~ 
long arm of another lever apply that force or C 
a direct weight. So the 3 lb. upward force at 
"b will balanco a force of 9 lb. at c, which again 
will balanco 27 lb. at D, the levers being all 
similar as regards the ratio of their arms. 

It is easy to sec, however, that if mnch motion 
takes place there will no longer bo equilibrium, ns 
the distance from either fulcrum of tlie point of 


tnnee ti it is to ‘o a ns’ 1 to 4.;, lienee the combined 
effect is that 1 lb. at e will balance 4 x 7=28 lb. 
of load on the platform. We have not taken into- 
account the weights of the levers or platform, but 
by jiroperly placing each fulcrum those weights 
can be allowed fob so that each weight placed on 
the weighing lover will represent exactly "28 times 
its real weight. 

In the case of a more complicated weighing 




contact, say, of the two levers at n, will not he the 


machine, suoli as that shown in outline in Fig. 39, 
it will be necessary to take into account tlie 
weights of the different parts. Let m lb. be tlie pull'in 
tlic rod a B at its loner end, then a little consideration 
will convince the student that the pull in the rod at 
its upper end is ® + the weight of tlie rod, in this 
case x + 20 lb. It may seema little strange to the 
beginner that the rod should act on the lever o a 
7ijjirards with a certain force, and that it should 
also not on the lever B c dotnitvards and with a 
greater force. Imagining tlie rod to be of india- 
rubber in a stretched condition will assist in reason- 
ing as to the different sense of the two pnlls, and 
thinking of the rod as being merely suspended from 
tlie lever B c, when the pull at tlie top is 20 lb. and 
at the bottom 0 lb., and then adding x lb. to each, 
will show the reason of tlie different, amounts of the > 

With tins explanation let >us now solve the ques- 







282 THE NEW .POPULAR .EDUCATOR 


forces be a and y lb. "respectively. .Then, it "is 
evident tliat x + y must be equal to the sum of 
the loads as the beam' does not move up or down. 
This gives us the first condition x + y=z42. 

' Taking moments about the point A, vve have' 



tion in connection with problems on beams, etcr 
Before leaving this subject we must refer to the 
units in which moments are usually measured. If 
the force is in pounds, and the -perpendicular in 
, feet, the .product or moment will be expressed in 
pounds and feet, and the unit will be a quantity 
resembling the unit of work. In the case -of work 
the product was that of a force and distance 
measured in its own direction, here the product is . 
that of a force and ft distance measured at right 
angles to its direction- No convention has yer 
been adopted to distinguish between the two cases, 
though it has been suggested that the symbol 
\/—l should be prefixed to' the product In the 
' latter case. It is usual to speak. of the unit of , 
' work as a foot-pound and of the unit of moment 
as a pound-foot, this being merely to' make 
a sort of distinction between the two. A moment 
is a vector quantity of a class sometimes called 
•“localised vectors” or “rotors”; a quantity of s 
energy, on the other hand, is a scalar quantity or 
mere numeric. Moments can be compounded like 
forces, the line representing the moment being 
given in position and supposed to be the axis of the 
moment, and a proper convention being adopted as 
to the connection between the arrow head on the 
line and the direction of rotation of the moment. __ 
Two equal, opposite, and parallel forces, acting on a' 
body, tend to produce rotation only, and form what 
, is called a couple. The moment of a couple is the 
product of one of the equal forces and the per- 
pendicular distance between the two. 


ALGEBRA.— XVII. - 

. [Co,iti/iiiaI/rora j>. 221.] " • 

HARMONICAL PROGRESSION. - 

283. Three quantities’ are in harmonical grogres- > 
sion when the first is to the third as the difference 
- of the first and second is to the difference of the 
second and third. 


_ .It is essential that these .differences should be 
formed in the same order— tbat is to say, by sub- 
tracting either the seco.nd from the 'first, and the 
third from the'second ; or the first from the second, 
and the second from the third. Thus it' will not 
dote subtract the second quantity-from the -first, 
and the second from tbe third; For' the sake of . 
exactness in this respect, and also for the sake of 
brevity, a well known mathematician (Todhunter) ' 
prefers to nse symbols, and gives the following 
definition of harmonical progression 
Three quantities a, J, ,c- are said to be in -har- 
monica! progression- when a : c : : a — b : l — c, 

A series of quantities, more than three in number, 
may be in . lmrinonical progression, provided every ■ 
three 'consecutive quantities are in harmonical pro- 
gression. ' ' 

284. In consequence of tbe fact tbat tbe 
'reciprocals of quantities in- harmonical progres- 
sion are' in - arithmetical progression, a' third 
definition - has been thus stated; Quantities are 
said to be in harmonical jtrogression when ihbir 
reciprocals are in arithmetical progressson- 

-The fact that the/reciprocals are in arithmetical 
progression may be seen by the following 
Example.— L et x, \y, s be in harmonical' pro- 
gression represented thus:— 1 

x.: a: : x.— y : y e, 

' Therefore, e (x — y) = a {y — s). 

And dividing by xyz, we get — 

’ 1 ‘ 1_1_1 ~ 

. . ® y’ . 

where it is .clear- that a, y, and s must be in 
arithmetical progression. . 

285. This property of the reciprocals 'gives ns a 
' method by means of which to insert a given mimber 

of harmonical means between two given terms. 

If a and a be two given ' terms,' and .n the 
number of' terms to be inserted, then it is 
' evident that -the problem may be solved by . 
inserting n arithmetical means between — and -. — 
This would make the arithmetical series— ' 

• i- aQH-l)-t-a-a x(n + 1) + 2 (a~x) ' 
a’ ax(n.4 1) ’ «•(* + !) 

' a(tt + I)+M(a-a) 1 
- ’ •-• ••■ . ax (» + 1) ’! a 

• And the harmonical progression would necessarily ' 
be— ' . 

- .ax(n + 1) • . , nafrt+r) • ' ' ' 

, ’ x (n + 1) + a — ai’ x\n + 1) + 2 (a - a)' ' - 
(» + !)’ a ' 

■ ;- - ‘ ■ ■ ' ■ a(»+ !) + »(« — a)’. - 



AuGEERA. 


X» can be established for the sen 



EVOLUTION or COMPOUND QUANTITIES. 

2i7. Rule. — 1. Amrar the terms according to 
the poteen of oar of tie letter*, ro that the highest 
poorer shall etrrd firs'. the next highest vexi. etc. 

2. Title thereat of the first term, for the first term 
of the required w‘. 

3. Subtract the power from the g'ren quantity, 
coil divide the fire 1 tern of the remainder by the 
first tern of the root involved to the next inferior 
pouter and multiplied bp the index of the given 
power : the quoticn* will be the next term of the 

i. Subtract the poorer of the terms already found 
from tie given quantity, and. using the same divisor, 
proceed as before. 

Pp-oor. — This rule verifies itself. For the root, 
•whenever a new term i« added to it, is involved, 
for the purpose of subtracting: its power from the 
given quantity ; nnrl when the power is equal to 
this quantity, it is evident the true root is found. 

Example.— E xtract the cube root of 

ne + n.i'-3e*-ll<7S+(tos + 12e— 8(a a 4-*- 
a* 

Plvisnr A) 3,s _ <t„t _ Ha* 

S<t« + 3q* + n* 3„5 + 3 ff 4 + „a 

Divisor b) _ 4- da- + 12« — 8 

S,. +c ,s_3,!_iV,H-4 — Offi - 12fl3 + Ga 2 + 12g - 8 


Divisor A is thus found, 3(« 2 ) 2 

3 x a x a* 

, »y 

Sum = 3a 4 + 3a* + a~ 
Divisor B is thus found, 3(o- + af 

3 X ( —2) x (a- + tf) 

(-3)= 

Sum = 3n 4 + Go, 1 — 3a s — Ga 4- 4 
A~.B . — In finding the divisor in the. 4tli example 
of Exercise 74, the term 2 a in tho root_is not 
involved, because the power next below the square 
is the first power. 

288. The square root may be extracted by tho 
following 

_ Rule. — 1. Arrange the terms of the given quantity 
according to the powers of one of the letters, take the 
root of the first term for the first term of the required 
root, and subtract theponer from the given quantity. 


2. Bring damn tiro other terms for a dividend. 
Divide by double the root already found, and add 
the quotient both to the root and to the divisor. 
Multiply the dirhnr, thus increased, into the term 
last placed in the root, and subtract the product 
from the dividend. 

3. Bring down two or three additional terms, and 
proceed as before. 

Pnoor . — Multiply the root into itself, and if, the 
jiroduct is equal to the given quantity, the work is 
right. 

Example. — TV lint is the square root of 
a- + 2ah 4 - IP 4 - 2 ac 4 - 26e + r(o 4 -J+» 
a-, the first subtrahend. 

20 4-*) * 2ab + lP 

Into b = 2 ah 4 - IP, the second snbtraliend. 

2a 4-' 26 4- c) * * 2 <rc 4 - 28c 4 - c 2 [trahend. 

Into c = 2 ac 4 - Sac 4 - c 2 , the third sub- 

Proof. — The squnre of the root a 4 - 6 4- c is equal 
to the given quantity. 

For ( 04 - 6)®=o«4-2a64- Ifi—aP 4 - (2*4-6) x 6. 

And substituting )tv=a + b, the square h- r= a- 
4- (2a 4- 6) x 6. 

And ( 04 - 6 4-c)* = (A 4- c) a = /i a 4- (2/i 4-e) X c; 
that is, restoring the values of h and IP, 

(a -f 6 4- c) a =a 2 4- (2» 4- 6) X 6 4- (2a 4- 26 4-e) X e. 

In the same manner it may be proved that, if 
another term be added to the root, the power will 
be increased by the product of that term into itself, 
and into twice the sum of the preceding terms. 

The demonstration will be substantially the same, 
if some of the terms be negative. 

It will frequently facilitate the extraction of 
roots to consider the index as composed of two 
or more factors, 

Tims <t^= a- x And a<* x =. That is — 

• The fourth root is equal to the square root of the 
square root ; 

The sixth root is eqnal to the square root of the 
cube root ; 

The eighth root is equal to the square root of the 
fourth root, etc. * 

To find the sixth root, therefore, we may first 
extract the cube root, and then the square root of 
that result. 

it Exercise 74. 

1. Find tho 4th root of <i‘ + Sa* + 24a* + 32a + 16. 

2. Find tho 6th root or a‘+Srt'b + 10n*6* + 10«*6* + Sab + IP. 

5. Find tho cube root or n* - Co*6 + 12al*~ St 4 . 

4. Find the sqnnre root of 4a 5 — ISoft+fllS-f ICfllt— 24&fc+167t 5 . 

6. Find tho square root or 1 - 46 + 46* + iy - 4by + y-. 

0. Find tho square root of o e - 2n 4 + 3n 4 - 2a* + a*. 

7. Find tho square root of n‘ + 4a=6 + 41* - 4a* - S& f 4. 1 

5. Find the sqnare root of z' - 4x* + Or* - 4x + 1. 

0. Tind the cube root of i 4 — C* 5 4-15r 1 — 2(b8 + 13i* — Gi-t-1. 











A ro-ion-ld dl cla-schc-iu-no, according to the will or lildiig 
or everybody., ' . , 

Itl-bcl-lLLT-si ad ai-cil-no, to rebel or mutiny against some-' 

AWo-rien-tc, aliac-ci-din-tc, towards the cast, west 

An-da-n a gran pdssi, to walk with long strides. ; 

Sld-rt a bic-ca a-per-ta, a de-chi' a-pfr-li, a in ie-cia n-pfr-te,' 
a cd-po chi-no, a chid-mc seUl-le, to stand with an open or 
gaping mouth, with open arms, with the head inclined, 
with dishevelled hair, 

A brl-glia sciSl-ta; with slackened reins, at full 'speed or 
gallop. 

Pa-ra-go-nd-re fi-na cS-sa a (junl-clu a lira co-sa, to compare 
one thing with another. , , 

Con-dan-nd-lo a vi-la aUc, ga-U-re, condemned for life to 
the galleys. 

Ps-se-ri sciL-sUbl-lc a qndl-che cd-sa, to feel compassion for 
(or to be susceptible ol) something. 

Lo fa-rdi a J or-za , thou wilt do it by constraint 

Chli-it-rt ad al-ei-m, to ask or require of somebody. 

A-vi-re a si-gnd-re , to have as a master. 

A dii-t a du-e, two at a time, two and two. 


r phrases. For ex- 


A bu6nmer-cd-to, at a small price, cheap. 
Al-la pig-gio, as bad ns possible. 

Al ia, rin-fusa, confusedly, promiscnously. 
A bic-ca, by word of moutli. 

- Ve-ni-re dl-le md-ni, to come to blows, or to 
light 

VOCABULART. 

ndate. go. F.gll marl, he died. Pula 

ndrete, will you Pgli lo candurrn, lie “ 
will^brlng or con- 

Egll e nato, lie was 

Ella jin use, she nr- 
lived, 

£ssl,‘t)iey. 

_ . Festim (dancing, 
stil-le or Bri-etu- gaining, etc.), 
evening party. 

Fioriao, florin. 

Firenze, Florence. . 
Ulivlcnimpntata, is 
imputed to him. 
Guadagno, proflt. 


Arrlvermo, shall ^ 
Amnirc, tlie 

Bostonata, blow 
(with a stick). 

Sene, good. 

Bristol (also Bri- 


Palaz2o (Is), palace 

Parola, word. 
Passcjiitene, to take 


Chi (only of per- 
Coflerm anger. 


lo atitlrb donianf, I 


Corle, court (of a 

Di qui, from Iiere. 
Dlfetto, fault. 

Disoiw re.disliononr. 
Dognna, custom- 

Domani, to-morrow, 
to bleep. 

tSgltxe Zoreca, lie re- 
gards or reckons 


LiUeratiia, liber- 
ality. 

IAonc, Lyona. 

voted Iiimf P ™* 
Male, evil. 

Jlfercaufc, merchant. 

jlfo'lino, m'ill. 

Koio, ennui. 

Noeze (Is),.' f. pl„ : 
wedding, marriage ; 
feast , 1 

0, or. 

Ognuno, everybody. 


Pietro, Peter. ' 

Porte, door. 

Pmuzo, dinner. 

Prcferiscc, he pro- 
fere. 

Presto, soon, 
quickly. 

PrtjHimo^m.), pms- 

Si venue, one (they) 

.Soppiorsn, he lives 

Spasso, pastime, dU 

SKW!o,' ri i'inme" SW " 

diately. 

Suo (in,), ana (r.). Ids, 

Tira, draws, con. 


-• • Exercise U. 

' Translate into English':— ... 

1. Ha man-dii-to la let-le-raa Gio-van-ni. .2. Ti- 
ru-'re ad un nc-cel-lo. 3. II mer-cun-te pen-sa al 
-gua-dfi-gno. 4;. Dal-le pa-r6-le si vgn-ne ilMe ba- 
sto-nu-te. fi. A chi l’a-v6-tc ino-str4-to 7 a PiC'-tro 
o al-la cu-gi-na? 6. -A che pen-sii-te7 ' 7. Pen-so 
alTay-ve-ni-re. 8. Ar-ri-ve-rg-mo prfi-sto 41-la ppjs- 
si-map6-sta7 '9. lS-gli e cor-so sd-hi-to 41-la p6r-ti. 
10. Par-14-ya ad u-no stra-nil-ro.. , il. Lo in-ci-to 
41-la ‘col-le-ra. 12. La' sd-a con.-ver-sa-zio-ne mi 
vig-ne a- no-ia. .13. .J3-gli se -lo Te-ca a dis-o-n6-re. 
14. t.a li-be-ra-li-t&'gli vien im,-pu-ta-ta a'di-fet-to. 
16. Hs-si. g-ra-no 41-]a c4c-cia, fil-Ie'ngz-ze, apr4n-zo, 
a ce-na, al fe-sti-no. 1 16. 1- o' an-dr6 ' dq-md-ni a 
un bdl-lo. '' 17. £s-si vdn-no' a sp4s-so, a pas^seg- 
gi4-re. 18. An-di4-mo al caf-£e. 19. Per d&-ve si 
va 41-la p6-sta? 41-la do-ga-na? 20.- lfcgH e a 
Eer-li : no. , ■ . 

THE PARTICLE DA . ' ’ ' \ ' 

We have already stated that the -particle di de- 
notes a mere mental separation o£ ideas or notions, 
while the particle da expresses a real separation of 
objects. Da expresses any kind of tangible or 
mental and imaginary,' but clear and real separn- 
tion,~removal, distance, 'or direction from a person 
or thing. » 

. ' Examples. 

Scd-sta-ti da ipii-slo lut-go, begone from' this placp. 

Al-lon-lu-nd-re u-ni da tin’ lui-go, to remove ona' from a 

L’ue.etl-1h l u-sei-to ddl-la gdb-bla the bird lins flown out 
ofthocage.. 

Cii (pron. cf6) di-pfn-de ddl-la for-tu-na, da rot, that 
depends on good luck, on you. ' 

Dc-dir-n i-na ra-gid-nc da nn prin-ci-plo JIH-so, to deduce 

• an argument (proof, or evidence) from a fhlsc principle. 

Car-ld-gl-nejafab-iri-ea-la da Bi-di-ne, Carthage was built 

, \Fu c-gli da aUed-ni sui-t se-gre-ii ne-mi-ct ac-cu-sd-to, be 
was accused by some ofliis secret enemies. 

The particle da also is-used in order, hy naming 
the birth-place, to distinguish ' one person from 
others of . the same appellation. The .birth-place 
thus becomes, as it were, the surname of the 
individual. ‘ 

Glo-vdn-ni da Fie-so-U, Pti-tro da Cor-ii-na, ho-ndr-db da 

. Vln-cl, Gul-do da Sil-na, Po-U-do-ro da Ca-ra-mig-gio, 
Ba-Jhtl-lo da Ur-bi-no, etc. . 

- A logical contradiction and anomaly — though in- 
troduced and sanctioned by a universal usage, for 
the niost part in the place of the preposition a — is 
the constant employment of da in connection with 
those verbs which, with some house, mansion, 
apartments, lodging, or any other place of con- 
tinuance,- denote any hind of motion to or towards, 
any hind of living or residing with, and any -hind of 
visit paid to, a< person : — ' 





VII. THE UPRIGHT LAWYER. 

• \_Marhcdfor Rhetorical Pauses, Emphasis, and 
' Injteclims.] 
















as before ; (lie sound will be heard) but it will be 
faint and peculiar in tone. If we inhale hydrogen 
gas (which for this purpose must be quite pure), 
and then attempt to speak, the voice likewise will 
be found greatly changed in character, having 
become hollow and thin, at the same time being 
considerably higher than usual, so ns to resemble a 
squeak. "We see, then, that the intensity of any 
sound depends upon the density of the air in which 
it is generated rather than of that in which it is 

When at great elevations on the sides of moun- 
tains, all sounds are wonderfully diminished in 
intensity in consequence of tlio rarefied state of 
the air. Saussure says that on the summit of 
Mont Blanc the report of a pistol was not louder 
thnn that of an ordinary crackor, and the travellers 
were obliged to speak in a louder tone than usual 
in order to he heard. 

The rate at which the sound-wave travels through 
the air does not depend at all upon the intensity or 
the pitch. If it did, music when heard at a little 
distance would be quite changed into discord, since 
the louder notes would outstrip the others. 

In the case, however, of extremely loud sounds, 
such as. for instance, the report of a heavy piece of' 
ordnance, there seems to be a slight departure from 
this law. 

■ Sound is conducted by liquids or solids, as well 


other, the ticking will be hoard much farther oil than 
it would otherwise be. In a similar way the earth 

sonnd, for if the enr be - utegis 
applied to its surface, ,'ri - 

the footsteps of men 

" .or horses -approaching ' |||||rOmi!n£Sfll I 
may be h eard at a very ^ jjpillllllllljliiliy ' 

great distance. So, too, ' 

the metal 'mils, the - ||||| 111 

sound caused by the . ■ III Jill 1 jj 

wheels of a train can t 1 |J| 
be heard much farther ■ | II j ' 

off than it can by any ■ |l| | 

person merely stand- •' _ 1 I I |H 

'ing up and listening. inlllllllllilll) 

Many very interest- a SlUffi l 

ing experiments can 

bo tried to illustrate . . 

the conduction of E E 

sonnd. One of {lie . Fig.'s. 0 

simplest is to suspend ' 
a common poker by a piece of string or list. Wind 
the ends of ibis round the forefinger of each hand, 
and having put the fingers into the cars, make the 
poker swing so ns to strike against the fonder or 
somo piece of metal. In- 

T stend of the sonnd usnnlly 
B heard we shall now hear 
one , almost resembling 
that of a church hell. 

plentifully . along the 
string than through the 
air, Hint the sound is very 
-gfeatly increased in in- 
tensity, and is heard for a 1 

from place to place, ’ Let 

Fig. c. twelve or fifteen feet long 

• be rested on the tips of 
the fingers of two people, and against one end of it 
let there be held a thin sounding-board, or a box of 
thin wood, or, better still, a violin. Now ‘strike if 






' Edison's Phonograph is remarkable in tracing 
a record of sounds produced either by the human 
voice or musical instruments ; these records can in 
their ’turn reproduce the original sounds. The 
instrument is shown in Pig. 8. It consists of awns 
cylinder which can bo driven at a constant speed 
by tin electro-motor. A light style; attached to a 
disc somewhat resembling the disc of a telephone, 
cuts a minute spiral furrow hi the rotating 
cylinder, at the same time leaving indentations 
corresponding with the sounds received. This 
oylinder when rotated at any future time can. in its 
turn, nctuato the style and disc, and thus communi- 
cate to the air sounds resembling those which pro- 
dneed the record. Tills forms one of the most 
complete and wonderful proofs yet adduced of the 
fact that certain vibrations of the air communi- 
cate to our oars certain definite sounds. 

It is not necessary to refer to the great utility of 
such nu arrangement or to the many ways in which 
this great invention of recording vibrations for 
, future reproduction may be of service to mankind. 

We may now oollect and review tlie main causes 
which influence the intensity of any sound. 

The first, ns has already been explained, is tlie 
distance of the sounding body from the car, the 
sound being found to diminish in intensity inversely 
as the square of the distance; that is, a sound 
when licnrd at double tlie distance lias only one- 


boards used in conjunction with tuning-forks, and 
we shall have occasion to refer to others as wo 
proceed. 

These statements may be more easily remom- 
bered.if put in the following concise shape : — . 

1. Intensity varies inversely as the square of the 
distance. 

2. Intensity varies directly as the square .of- the 
amplitude of tlie vibrations. . 

8. Intensity increases with the density of tlio 
medium. 

4. Intensity is modified by tlie condition of tliG 
air. 

5. Intensity is modified by tlie .proximity of a 
-sonorous body. 

Wo cannot better close the present lesson 
than by alluding to the remarkable property which 
tlio vibrations of sound— especially of a regular or 
musical kind — have of communicating similar - 
vibrations to bodies in llieir neighbourhood. ■ The 
effect thus produced is due to what is called con- 
sonance. A tuning-fork immediately takes up the 
vibrations of another wliicli is in unison with it. 
A string or an' organ-pipe will reinforce the sound 
-of a corresponding tuning-fork held near it. , 

Interference of Sound . — Just as two similar sound- ' 
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Thus, in some verbs, a different radical vowel is 
found in each or these three parts _ • 

Infinitive. I'ast. ' Vast Participle. 

'■Bitten, hep ; Ht, begged ; tjcbctcn, begged. 

■9tlfcii, help ; Iitiif, helped : gtfiolfcn. helped. 

Stmicii. reflect; faun, rellected ; gcfiainen, reflected. 
Smitten, drink ; Irani, drank ; grtrunkn, drunk. 

When in the course of the changes noted in 
the text above, a long vowel or diphthong be- 
comes short, the final consonant of the rooL is 
doubled, as 

Bititcu, to ride ; rltt, rode : gaitten, ridden, 

litltcn, to suffer ; tin, suffered ; gditlrn, suffcrnl. 

In the raise or (firm, note also that * is changed 
into Its cognate t. When, on the other hand, a 
short vowel is thus made long, the second of tivo 
radical consonants is omitted:— - 

’■Bitttti, to beg : tat, begged ; gttctrn, begged, 

■fltmmmi, to come ; tarn, caiue: gdettimtn, come. 

In some, the vowel or diphthong ill the past and 
tho part iciple is the* same, bat is different from that 
in the infinitive, n« :— 

©iitittncn, glimmer ; glmniu, glim- gcglenanre. glim- 
mered : tnered. 

■'jcDett, lift ; iirt, lifted : gifefat, lifted, 

-ittcu, suffer ; lilt, suffeied ; gditten, suffered. 

Satignt, sack ; fug, sucked ; gtfcgrn, sucked. 

Sttitkii, shove j frfiet*, -lioved : geftyettn, shm'ed. 

Styrttl'cn, write ; fdmd>, vviott:;' gcftytitl-tn, written. 

Ill others, the vowel or diphthong of the infinitive 
is changed in the past, but resumed in the parti- 
ciple, ns : — 

ilinfrit, blow Httj, blew : gttlafm, blown, 

(sound). 

fflft'tu, give ; gat', gav e : grgctnt, given, 

tytngcn, hang: ting, liumr: grfuugrn, liitng. 

Jtcmmfli, conic ; [am, mine ; gtfrmmnt. come, 

Bnuftn, ran ; titf, nm : grl.iufcn. run. 

Styaifcn, create; frfiuf, created; gtfd>.vffcR. created. 

Besides the vowel ■rhanires indicated above, 
verbs or the ancient conjugation have the follow- 
ing characteristics : — 

(«) Tlie past participle end- in -eu or -it. and is 
thereby distinguished from that of the New Form 


©etwlfcn, helped (from Gklctt, praised, (from 

.(vfltoi). Ji’ltn). 

©(fatten, fallen (from ODclictt, laved (from 

Stilien). »idifnV 


©drag c n, home (from ©fiat t,' quickened (from 
ffrajen). > Sflten). 

©ttoten, bidden (from ©rtnufty t, exchanged 
aiictcn). (front Eauftycn). 

(J) Those linving ti in the first iierson singular 
of the present indicative, and in the participle, 
assume the llmftutl in the straw/ and the third poison 
singular; thus; — 

Indicative.— Present.. 

Sing. . Vlur. Sing. VI, ir. 

3^ fange SSir fangoi. Sri; ftylngt 211 ir ftytngcn. 

Sti fdngff 3(ir fnugt. Eli ftyt.igfl 3hr ftyfagt. 

ffrf&ngt Sic faugcti. RtftylSgi Sir fdilagai. 

(e) Some verbs having t (long) in the.//wf person 
singular of the present indicative, take in the second 
ami tho third person It; and some having c (short) 
take in the ssuao places tho vowel {(short) ; and in 
both instances tho iinperat ivc {second person singular) 
adopts the vowel-form of the second person of the 
indicative. Thus 

IxiJlCATrvi:.— Present. 

Sing. Vlur. Sing. V/ur. 

Srf* (eft, I read. 2Bir (tfett. 3<(> Iirtfr, I help. SBir fvffen. 

Euliefcfl 3tr left. Eu liitffl Slirl'tlft.' 

Rrtiefl (Sitfcftn. Rr fill ft Sit (idfen. 

iMPKIlATIVi:.— Prercpt. 

Singular. 

Bit# tu (for (kit). rend ‘£tlf tu (for- hlfe), help 
1 limi. ■ tliou. 

Sift tr. let him retid. Sclfe cr. let him help. 

Pin rat. 

I'cftu irir, let n« read. £d'Vit ntlt, lot im help. 

Stcfrt itir. read vo or you. ivlfti (I<r, help ye or you. 
Stfcu pc. let them read. Sdftn fie, let tlienv help. 

The veiiw that thus adopt the vowel-form of 
the second jicrson of the indieailvc lo-o also 
the eliaiactcristin -c final; giving, as above, (ici, 
for litre; tiff, for Miff, etc. TI10 unaccented t final 
is. in other instances, also sometimes omitted. 

( d ) In the past Milijunctivc the radical vowel, 
if it be capable of it, assumes llic llwi.uU; thus : — 

1 x dicati vi:.— Past. Su in u.vcti vi :.—Past .' 

Sing. Vlur. Sing. Vlur. 

34 frrjtS SBir frrntyrn. Sty fl'r.ld't 2Bic furdrStii. 

Su fpratyji 3Iir fpratyt. Eu fptAtytff . Slir fvr.vd>rt. 

Pr-frvaty Sit fprntyen. Rr fpt.itye <2it fprftytn. 

34 fditug SBir ftylngen. . Sdj fdiifigt SBir ftytiigen. 
Eu-ftylugfl 3f<r ftytugt. Eu ftytilgcfl - 3 <t f.lifiiget. 
Rr [tying Sic ftytugcn. Rr ftyiilge Sic ftylngen. 
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the Anthozoa arc confined to. the sea. Until we 
become acquainted with the lower and the lowest 
animals, we are apt to conclude that the conditions 
under which we live are those most favourable to 
life. Admirably adapted' ns the human body is to 
perform all the functions of life, man treads t-lic 
solid earth and breathes the fluid air, furnished 
with senses and powers which enable him to escape 
the manifold dangers and to provide against flic 
constant changes of aerial life, and he does this 
with snoli ease that he forgets entirely that he is 
living under difficult conditions, over which it is only 
his superior organism that gives him the mastery. 
Whenever the most experienced swimmer or diver 
takes « “header” into the sea, lie leaves behind 
him the better part of all his perceptive and loco- 
motive powers. The eyes and ears seem mulllcd, 
and locomotion becomes a straggle in which he is 
conscious of wasted power, producing insignificant 
results. Helpless when thrown upon tlio ocean, lie 
succumbs at once when plunged beneath its snr- 
faoc. Hence it is not at nil unlikely that he should 
consider the air as the vital fluid and the wafer the 
abode or dentil. The landsman thinks of the con- 
tinent ns abounding with life, and rich with the 
. forms or benuty to which life gives origin, but lie 
thinks of tlio ocean as a waste, desolate and void. 
Of course the slightest reflection and knowledge 
would remove this extreme idea. Our fisheries, 
maintaining their ground ns sources of wealth and 
means of employment, when the chase or all land 
animals has censed to be remunerative, proclaim to 
the economist, though ho be no naturalist, that the 
water, rather than the land, gives shelter to living 
things. Nevertheless, few people snlficiently recog- 
nise that the converse of tlio common notion is 
correct. Life is far more easily maintained in 
water than in air. Structures which could not 
support their own weight in nir may bo loconiotivo 
organs in water, urging tile body to which they are 
attacbed-slowly.it is true, blit effectively— through 
a medium which, though of greater resistance, 
presses equally on all parts. Delicate and feeble 
organs, which would collapse in air, are floated 
forth in water to subserve the touching, or even the 
seizing function. Moisture, which is so necessary 
to almost all the organs, and to the performance of 
almost all functions, has not to be retained and 
husbanded with care and contrivance, but lares the 
whole body. 

A s a st riking instance of t he importance of this last 
consideration, it may be staled that the.rcspirntion 
of any animal can only be maintained by having a 
moist membrane with the finals of the body on one 
(internal) side, and oxygen on the outer side. These 
are the necessary conditions of respiration, ' and_ 


therefore of life. Now the water contains a sufficient 
amount 'of oxygen for the purposes of respiration 
dissolved in it, and the. other condition— namely, 
the moisture of the membrane which contains the 
nutritive fluid of the, body— is maintained in the 
water-animal .without any contrivance whatever.' 
Hence the exterior of the body, or a lobe or leaflet 
protruded into the writer around, is. quite sufficient 
to enable wntcr-nnimals to breathe. On land it is 

different. The higher animals must .have elaborate 

.contrivances to maintain the moisture of the respi- 
" ratory membrane. • It must be placed internally, 
lest the external air nnd'wind should carry off the 
moisture. It must be confined to small cavities, 

lest their large capacity should incommode the 

animals, and, being thus limited, the membrane- 
must be folded elaborately to increase its 'area. 
In animals where these contrivances are not 
. found, or not found in efficient, condition, life in the 
air is difficult to maintain. Such animals are 
always in danger of being dried up. Thns, the 
toad must keep to liis dark, moist hole. .The, grey 
slug never comes out but at night, and the black 
slug .only after rain. It is, in fact, scarcely too 



Fig IP. — Gslarrud Sktios or Stem of CcIiulliusi 
B tranuu (Bed Cobai.). 


much to say that the water is both tlio home and 
-the. cradle of life. ‘Not only are all the lower 
animals aquatic, hut the lbwcr forms of- 1 many of 
the higher classes are so too. Both zoology and 
geology proclaim this fact. Lifo'teems in the ocean. 
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as there are vowels or diphthongs ; as, qvin-ce, ' 
nor-te, pa-ricn-te. 

In English, the word quince forms only one 
syllable; in Spanish it is pronounced hccn'-thay. - 
Every letter in Spanish is pronounced except the It, 
and the « in the syllables quo, gut, and quo, qui. 
There are no silent vowels or consonants, as in the 
English words Um mb, throne, psalm. 

ACCENT. 

In Spanish the voice never rests itself on any 
other letter of a syllable than a vowel. In the case 
or diphthongs and triphthongs, when in accented 
syllables, the nccent is generally placed on that 
vowel which we have marked in the list of diph- 
thongs and triphthongs. Thus tle-nc, having the 
accent on the first syllable, has the stress of the 
voice on the e of the diphthong, though' the accent 
is not written over tlio vowel. 

In words ending in cion, the accent is on the o, 
and not on the i of the diphthong, ns marked in the 
list ; as, re-su-rec-eion. 

Words that end in a consonant are accented on 
tho Inst syllable, without any marked nccent over 
it: as, calls* cup; rapes, able; rirlud, virtue. 
These are accented ns if written ca-lis, rir-tud, etc. 
Exceptions ■ — .Vdrtci, Tuesday ; Viirnes, Friday ; 
and proper names ending in c:. as Peres. 

Words that ond in a vowel are accented on the 
syllable next, to tho last, without any marked accent, 
over It: ns, radio, track ; hoja, leaf; hniiro, vulture ; 
accented as if written rds-iro, bii-tre, etc. 

Words that end in two vowels, whether their 
vowels form a diphthong or two separate syllables, 
come under the above rule: as, udio, hatred ; opn- 
leneia, opulence ; Idea, idea; accented as if written 
o-iiitt, o-jnt-Hn-cia, i-do-ti. 

Words that end in a consonant, and are accented 
on any other syllable than tho last, or that end in a 
vowel (or diphthong), and are accented on any other 
than the syllable next to tho last, have the nccent 
marked to show tho exception from the general 
rules : as, mirccl, prison ; cardctcr, character ; ac- 
cented on the syllable marked. 

Words that end in two vowels, which are rom- 
monly known as diphthongs, usually have the nccent 
marked if it falls on one of the vowels ; ns, fantasia, 
pocsia, seiiorio. mimic. Words which end with y have 
the accent on the last syllable, without being marked. 

In compound words there are a few exceptions to 
the above general rules. In adverbs of quality or 
manner, ending in -mente, some follow the general 
rule, and others retain the accent on the first part 
of the word, on the same syllable on which it would 
be if -mente were not affixed: as, su-cin-la-viente, 
succinctly; li-be-ral-men-te, liberally. 


The plurals of' words retain the nccent on the 
same syllable (whether marked or not) as in the 
singular: as, jarilin,jardines ; calls, calicos. There 
are, two exceptions, cardctcr and regimen : their 
plurals being accented caractercs and regimencs. 

The above rules are applicable ,to all parts of 
speech except the .persons of verbs; 'these are 
accented according to the following rules :-r- 

Tbe persons of verbs arc accented On the syllable 
next to the last, without being marked : as, Jitiblo. 

I speak’; beben, they drink ; Jiicicra, lie would make. 
-Infinitives, haying no person, are not included in.this 
rule, bnt arc always accented on the last syllable. 

In the case of persons of verbs, whenever the 
accent does not fall on the syllable next to the last, 
it is marked : as, esfa, he is ; hdblare, I shall speak ; 
hallardn, they will speak ; ami, I loved. The only 
excoptiorrto this rale is the second person plural of 
the imperative mood, and words ending in ay or tty, 
which are always accented on the last syllable, 
without flic accent in general being marked : as, 
Itablud, speak ye haceil, make ye ; citoy, I .am. 
Some writers, however, place the accent on the last 
syllable, as habldd, haccd. 

Tho nccent-is by many writers marked on certain 
monosyllables to distinguish them from others of 
similar orthography and pronunciation, but ol 
different moaning: ns, cl, the, and hi, lie j sc, him-' 
self, and sc, I know, and sc, be then ; si, if, and si, 
to himself. The letters d, to ; £, and ; 6, or; tf, or, 
arc also generally used with a marked accent, 
though some writers omit it. 

Throughout these lessons, every word which docs 
not coiiie under the three general rules of accentu- 
ation will have the accent marked over the vowel 
npon which tlio stress of voice is to bo laid. 

■The learner will now be able to pronounce the 
names or the Spanish letters of the alphabet, giving 
to each letter its true Spanish sound, according to 
the preceding directions :— a, be, cc, cho. dc, c, cfe. 
gc, ache, i, joia, ha, cle, die, erne, cne, die, o, jte, at,, 
erre, esc, tc, u, re, equis, igriega, sda. 

PUNCTUATION. 

The comma, semicolon, colon, period, .etc., are' 
the same, and are employed in the same manner, ns 
those in English. The marks of interrogation and 
exclamation are placed in Spanish both before 
ond after interrogative and ejaculatory phrases or 
sentences: as, ^Este canape no es nnoro ? Is not, 
this sofa new 7 / Quc ccrjued ad ! ; Poire JEspana ! 
"VVliat blindness ! Poor Spain I 

The di rorcsis ( ■ ■) is used over the v in tlie syllables 
gtic,giii , true, and qui when the u is to be sounded, 
os agilerc : and also over the .last of two vowels 
which hBually form a diphthong, to indicate that 
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t lie physician. 13. The husbands of the daughters 
of tlie judge. 1-1. The brothers of the female 



Nouns are divided into proper and common, as in 
English ; and to them belong gender, number, per- 



In Spanish grammar, every noun is considered as 
either masculine or feminine, whetherit really lias 
any gender or not. 

The following are the rales for distinguishing the 
gender : — 

Xouns which are the names of males, as well ns 
those which denote the ranks, offices, professions, 
or employments of males, are masculine : as, liomhre, 
man; pevro, (log : rev, king ; pintor, jmintcr ; zapa- 
tera. shoemaker. 1 

Nouns which are the names of females, as well as 
those wbioh denote the ranks, oI»ces, professions, 
or employments of females, are feminine : as, mttger, 
woman ; race, coir ; reina, queen ; costurera, seam- 
stress : zapatern, shoemaker’s mi/e. 

And of those which are not comprehended in the 
above rules •— 

Nouns which end in -a, -tl, -bn, -is, and -cz, are 
feminine : ns, marca, mark ; locura, folly ; soledad, 
solitude; religion, religion; hipotesis, hypothesis; 
timidez, timidity. 

Nouns wliich do not end in -«>»,-/*, and -ez, 
are masculine: as, zapato, shoe; honor, honour; 
t6, tea ; jabon, soap. 

Nouns used only in the plural are of the gender to 
which they would belong, from their termination, if 
the; had a singular form. Thus, cnlzoncs, "breeches, is 
masculine, and grevns, yrcares, is feminine, because 
ealzon and green would be of these respective 
genders, from their termination. Zlarcs, fasces, 
and fauces are exceptions to this rule, they being 
feminine. 

Remark. — There are some few masculine nouns 
having feminine endings ;■ and some few feminine 
nouns which end otherwise than in -a, -d, -ion, -is, 


Nouns ending with a vowel not accented, form 
their plural by adding s to the singular : as — 

Atuigo, fir icon. Amigo-; fricinli. 

There are a few exceptions to the above general 
rules for the formation of the plural nouns : they 
are as follow : — 

If the nonn end with z, this letter is changed into 
-ccs to form the plural : as — , 

Juoz, jiiiljr. , Jucccs, jiciijcj. 

If the noun end with c accented, the plural is 
formed by adding s: as — 

Pnntapie, licit. Ftintaplus, lirta. 

If the noun end with s immediately preceded by 
a vowel not accented, no change takes place to 
form tho plural : as — 

. Hlpdlcals, hypothesis. nipdtcsis, hypotheses. 

Tiie following nouns are irregular in the formation 
of the plural: — Sofd, sofa; papa, pope, father; 
mnmS, mamma; duo, duke; their plurals- being 
sofas, papas, mamas, duces. 

CASE. 

In Spanish, nouns have but two eases, tlie nomin- 
ative and the objective — tho former being tlie agent 
or subject of tlie verb ; the latter the object of an 
action expressed by tho verb, or of a relation ex- 
pressed by a preposition. 

There is no possessive casB in Spanish; property 
or possession is expressed by the means of the pre- 
position do; as — 

El liijo do Juan, the sou of John ; i.o., John’s son. 

La earn dola mugor, the house of the noman; i.o., ft. croc man's 

El libro os do Marta, (7ic hat 1; is of Mary ; i.o., the hook is 
Mary’s. 

One noun cannot serve as an adjective for another 
nonn, as in English. Thus, such phrases ns— the 
York road, n paper hat, anivory spoon, are in Spanish 
to he rendered : el camino de York, un sombrero de 
papel, nna cuchara de marfU ; i.o., the road if ( to or 
front) York, a hat of paper, a spoon of ivory. 

Remark . — It is necessary to mention Hint of the 
few verbs for the present given in the vocabulary, 
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the hot and cold junctions was 1° Cent., and when 
the mean temperature was about 20° Cent. (From 
experiments by Dr. Matthicssen.) 


Metal. 

E.M.F. in 
Mlciuvolts. 

Metal. 

E.M.F. in 
Miciovolts. 

Bismuth (]iresse<l 


Gold . _ - 

- 1-2 


+ 070 

+ Sil-o 

Tw c s Jr ri 

- 3*0 

Bismuth .(crystal 

Bismuth (crystal 
equatorial) 
Cobalt 

1 + 220 

Copper (pure) . 

ei C wira) Pr< ''‘ S .' 
Iron (piano wire) 

- ^0*0. 

Meromy . 

Lead . 

Tm . 

Copper (commer- 
cial). „ . 

i + 0*42 

Antimony i crys- 
tal axial) ‘ 
Antimony (crys- 
tal equatorial) 
-Tellurium . 

- 26*4 
-502*0 

Platinum j 


belenium . . 

-807*0 


In a thermo-electric couple made of any two of 
these metals, the direction of the current through 
the heated junction will be from the higher to the 
lower metal in this list, and the E.M.F. generated 
will he — for 1° Cent, of difference of tchiperature — 
the difference between the figures opposite to those 
metals. An example will make'this clear. 

Consider a couple made of pressed commercial 
bismuth wire and pressed commercial antimony 

The figure opposite pressed commercial bis- 
muth wire is + 97 

The figure opposite pressed commercial anti- 
mony wire is — 0 

Subtracting - 0 from + 97 we fet 103 micro- 
volts as the e.m.f. of the couple when the difference 
of temperature between the junctions is IP Cent. ; 
and the direction of the current through the hot 
junction is from bismuth to antimony, since 
bismuth stands higher on the list than antimony. 
When the nnmbers have both thfe sign + or both 
-. the' e.m.f. can be found in a similar manner : 
thus, commercial copper has — O'l, and iron piano 
wire has — 17 - 5 ^subtracting — 17-6 from — 0-1 


cnrious results : For the first degree difference of 
temperatnre we will get a certain E.M.F. in the 
circuit; for the second degree the e.m.f. will he 
increased, but not quite doubled; for the third 
degree the e.m.f. will he further increased, but will 
not be three times the original e.m.f., and so on— 
each degree increase of temperature adding on a 

certain amount of E.M.F., but the nmount thus 

added on gets smaller and smaller as the tempera- 
ture rises, till it has reached 273° Cent., when the 
E.M.F. in the circuit reaches a maximum. Any 
further increase of temperature will now diminish 
the E.M.F., and when it lias reached 550° Cent, there 
will be no e.m.f. in the circuit. The temperature 
275° Cent, is known as the neutral point for copper 
and iron. If the cold jnnetion is the same number 
of degrees ' below the neutral point that the hot 
junction is above it, thcjre will be no effootive e.m.f. 
in the circuit; thus, if the. cold junction is at a 
temperatnre of 100° Cent., and the hot jnnetion at 
350° Cent., or if the cold junction is at 270° Cent., 
and the hot junction at 280° Cent., there will be 
no effective E.M.F., and consequently' no current 
generated in the circuit. On the other hand, if the 
hot junction is a greater number of degrees above 
the neutral point than the cold junction is below it, 
there will bean E.H.F.,bnt in the reverse direction, 
and a current will flow through the circuit in the 
opposite direction to its 'previous course; this' 
means that the order of copper and iron has been 
reversed on the above list. These facts are repre- 
sented graphically in Fig. 74. In this figure the 


EMF 



Fig. 74., . 


e.m.f. of the couple is represented vertically, and 














318 THE NEW POPULAR EDUCATOR. 


trantibus fortissimum quodque animal contra mere, 
pavida et inertia ipso agminis aono pelluntur, 
sio acerrimi Britannorum jam pridetn cepiderunt, 
reliquus.est nunierns ignavornni et metuentiiim. 
Quos quod tandem invonistis, non restiterunt, sed ^ 
deprebensi sunt; novissimae res et extreme motu 
torpor defixere aciem in 'Iris vestigiis, in qnibns 
pulchmm et spcctabilem victoriam edoretis. Trans- 
igito cum expcditionibns, imponite quinquaginta 
annis magnum diem, adprobate roi pnblicn'e mrai- 
quam exercitui iinputari potuisse ant moras belli 
aut causes robellandi.” 

Affrienla’s Taeties. 

35. Et adloquente adhuc Agricola militnm ardor 
emincbat, et fincra orationis ingens alacritas con- 
secuta ost, statimque ad arma discnrsnm. Instinctos 
ruentesque ita disposuit, ut peditum nuxilia, quae 
octo milium orant, mediam aciem firmaront, eqnitum 
tria milia cornibns adfundorentur. Legiones pro 
vallo stetore, ingons victoriao deem, citraRomanum 
sanguincm bollanti, ot anxilium,. si pellorontnr., 
Britannorum acios in spociem sitnnl nc torrorem 
editloribus locis constitemt ita, nt primum ngmen 
iu aequo, ccteri per adclive jugiun convcxi velut in- 
surgeront ; media campi covlminrius e'ques strepitu 
ac discursu oomplobat. Trim Agricola supemnte 
bostium mnllitndme veritus, no in trontem simul 
et latera suorum pugnnretur. diducstis ordinibns, . 
qnaraquam porrectior acies futura crat et arces- 
sendas plerique legiones admonebant, promptior in 
spem et ilvmiis nilversis, dimiseo eqno pedes ante 
voxilla coustitit. 

37(e Battle anil the Defeat of the Caledonians. 

35. Ac primo congrcssu emiims cortabatnr ; simul - 
quo constant.in. siinul arte Britanni ingentibns 
gladiis et brevibns cetris missilia nostrornm vitaro 
vel excutere, atqnc ipsi mngnam vim telornm super- 
fnndere, donee Agricola Batavorum coliortcs ac 
Tuugrornm duas coliortatns e.st,ut rem ad mucrones 
ac manus addnccrcnt ; quod et ipsis vetustato 
militiae exercitntum et liostibus inbabile, psirva 
scuta et cnormes gladios gerentibus ; nam Britan- 
nornm gladii sine mnerone complexion armorum 
et in arto pngnam non tolcrnbnnt. Igilur ut 
Batavi miscero ictus, ferire nmbonibus, ora fodere, 
et stratis qui in aequo adstiterant, erigorc in colics 
aciem cocperc, cctcrac coliortcs acinulntionc et im- 
pctu cqnnisac proximos quosque cacdere : nc plerique 

semineoes ant integri festinntione victoriae relin- 

quobantnr. Interim eqnitnm turmne, nt fugorc 
covinnarii, peditum so proclio miscuere. Et quam- 
quam recCntem torrorem intulerant, densis tamen 
hostium agminibus ct inacqualibus locis liacrebant. ; 
minimeque equestris jam pugiinc facies erat. 


cum.negre clivo instantes simul eqnorum corporibus 
impellerentur ; ac saepe vagi onrrus, exterriti sine 
rectoribus equi, ut quemque formido tulerat, trans- 
versos aut.obvios inenrsabant. ' • ' 

NOTES TO TACITUS (craUiniinO. . 

Cliap. XXXI.— Per dilktus. " By conscriptions.- 

HoimfarlUMWflte. Fortunae is hero used in s concrete sense, 
just ns the cognate word' usually is 'in English. The 
• expression is redundant, as fortunae ndds hut little to the 
meaning of loan. Similarly nperefannus means nothing 
more than "crops." 

Emuninidts. Niniinirciiicnns "to defend ” and so “to make 
passable.” Here It has one meaning with tilvis, and a 
slightly. different ono with palndibus : - Translate, “by 
clearing forests and draining swfimps.” 

Jfancipmm. In Homan Jaw Dioiicljiftmi Is a formal, method 
of sale, in which the object sold is taken in the lmml 
slid tile money weighed out. . Hence uiaiicipiani come, 
to mean that which is sold in accordance wlth'thts 
custom, ami particularly n "slnvc." 

ScrrUutan. Concrclc, not abstract. “Drltain Is pun-ha-dug 
every day, and every day is feeding lier own blaies." 

Mori nos el riles. " IVe, as late comers and worthless slaves." 
' It shqnld bo remembered that throughout the speech 
Galgacns Is represented ns contrasting the Caledonians, 
not with Gauls or Teutons, hut with the other tribes ol 

Erniinn (liter. Here Boadlcea is referred to. 

Chap. XXXII.— iVoffrfs dltxmlonibus ac dlsmrdtls. These 
worils must be taken with chtri. “ Famous through our 
quarrels and discords." 

Fill. This clause is ironical. " Unless (ns, of course, } mi 
don't)," etc. 

■Aut nulla plcrisquc jinfrht nut irlia tsl. Tile Homan army 
contained many rorelgnors, many Britons even, as was 
explained ill a previous chapter. Alia means "other 
than this" f.c., “ one far distant." 

Koslras munis. " Our own troops." 

AVc qnfrquam ultra fumidluit. Beyond there is no cause 

Sentim colon i«r. The nhle-bodicd had taken the Held: the 
colonies were left in the hands iff men too old for active 

Chap, XXXIII.— Emprrc orallonrm. That so polished and 
eloquent n speech should he received witii discordant 
shouts is 'not. n little remarkable, and the statement 
emphasises the unreality of the speech which Tacitus 
lias put into the mouth of the Caledonian loader." 

Jamquc agmiM, cic. " Now the line formed and tllcro was 

Erpo rrncsst. The conquest of Britain, says Agricola, is m. 
longer a mailer of hearsay or report.- He, with liis 
army, has ailvnnecd farther than liis predecessors, and 
holds the countiy hv force. 

In apiafnr. “ On the march." 

Quamlo acirs. “Wien will he the liattlc?" Acies, as yon 
lrnvc already learnt, mean's an army drawn up in battle 

1'ota rirtusguc I n aperto. “ Vour wishes and bravery liavc'an 
open Held." , , 

In/ronlcm. "So long .ns we present our front to the foe." 
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[s force*!, and attended, him with imposing oiled when them, and one uildcrlaking the navigation, ‘.they suspected and 

by sea and’ land the war was urged. In trntli, the same put to death tiro oilier two! At tlie attempt was not yet 

i often contained tlie foot and the horse and the marines, divulged, their launching into the deep was helield as n wonder. 

Italy sharing tlie same meals, severally magnifying their Anon, having landed for Die pnrpose of getting water and 

flints, tlielr own lmsnrds and ndvcnlnres, and they com- seizing the necessaries of life, and having cngnged witli ninny 

il with a soldier’s arrogance, now the depths of mountains Unions, who defended (heir own property, they frequently 

forests, now the outrages of woven anil lempohU i here proved victorious, and were sometimes defeated : they were at 

..'exploits by land and against the foe, there the vanquished last reduced to want so pressing ns to feed upon one another, 

ocean Upon tlie Britons also, as from the cnplivos was fit si upon the weakest, then njion whomsoever the lot fell. In 

learnt, the sight of the fleet brought much coiiRternatlon anil tills manner they were carried round about Britain, and having 

dismay; as if, now that their solitary ocean and reocescs of lost their vessels through ignorance how to manege them, 

the deep were disclosed ami invaded, the last refuge of the they were accounted robbers and pirates, anil Tell into the 

ipiishcd was out on'. To anna tlie several peoples Inhabit- hands llrst or the Suevimis, afterwards of the Frisians, h'av, 

Caledonia had immediate leoomsr, and advancing with as they were bought and sold for slaves, somo oftliem, tlirmigli 

it. parade, made mill groalrr bycmnnion rumour (na usual elmngc of mnaters, were brought over to our side of the Rhine, 

lungs that aio unknown), assailed our foils unprovoked, and were rendered fninous froiii tlie discovery of an lulventufo 

created much fear and nlarni as issuing the. challenge. m ezirnordinary. 
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Sing. 3. xi-«r-oi * or— etc. 
Dual. 2. Xi l-tr-airor. 

3. ■Xv-a-alfuv. 

Phrr. 1. xi-o-oifieo. ' 

2. Xv-tT-atTC. 

3. Xu-tr^oieu or -aar. • 


Xe-Au-*-\ 

Xe-Au-*- 



(Lihe fhe 
dptativc 
Present.). 


Second Perfect. . Seeoiul Aorisf.— Stem 

Sing. 1. m-tfp*otpi. , 1. Xm-oi/it 1 1 (Like tic 

(Like the 1st Perfect.) 2. AiVoir J Opl.Present.) 

IMPERATIVE MOOD. 

Prcscn A— Stem Xu-. First Aorist . — Stem Xu-<r-. ■ 
Sing. 2. h$-t, loose thou, eta XS-tr-oy,* loose thou, etc. 

3. Av-irai. " \wer-drw. ' ' 

Dual. 2. Jii-CTai/.* Ki-tr-iroy. 

3. Xv-irav. . Xu-tr-drav. ■ ■ 

Plur. 2. Xrf-fT« * Xu-o-are. 

• 3. Xv-trutrav t>T -Array. Xv-tr-droicayor ‘dmey* 


'After lie. has learnt .to recognise the. connection' 
and derivation -of llio several parts, and so ( -'formed 
some idqa of the perfect simplicity of the whole, ho 
should commit thc/fentire paradigm to memory, and 
not pass on 'until he'- has "accomplishe'd the task. 
He- will find that the. effort will he more than com- 
pensated by the gain. - 

It is customary in Greek grammar to give four 
ports- of the, verb as. the principal parts, or those 
parts from which the others may be formed — viz., 
the Present, the Future, the Perfect, and the Aorist. 
The. connection of the other parts with these four 
is shown in the table of stems- given above. • This, 
may be seen in the following examples— Ww, T 
honour; povXeia, I advise ; and Xoifie, X wash : — 
Present. ' 'Future. l’er/ed. Aortst. 

rite. rloto. ’ te-tjkb. trim. 

PovXevoi. Ptivkevea. Pe^odXevtea'. ■ ' ■ ejWXeucrB. 
Xouu. Xotlau., , " Xe-Xouua. , ’ eAoucra. 


First Perfect.— Stem A e-Xu-*-. 
Sing. ‘2. Xe^Xu-K-c.* 

3. Xe-Xu-K-eVw, 

Dual. 2. XcXv-x-ETOK. 

Plur. 2. Ae-Xu-*-ere. 

3. Xe-Xu-K-eratrar or 


Second Perfect. . . 

rri-fr/r-e.* . . 

(Like the 1st Perfect.) 
Second Aorist .— Stem 
e-Aiir-. 

Sing. 2. X/ir-e. _ 

(Like the Present 
imperative.) ■ - 


Here we hfive the same parts in-their 'stems : — 
Pres Stem. Fnhm Stem. - ' Perfect Stem. Aortst Stem. 

TI-. TUT - Te-TIK-. ’ , • f-TKT-. 

jB ouXev-. ■ 0ooXevi r-. jBe-jSouA'cu*-. c-QoilXeva-. 

.Xou-. . Xo oo-. ■. Ac-Aou*-. e-Xoytr-. 

From these the' other parts are readily formed. 
' Take ner- as an example : — 


ixrranvK mood. 


Future. 

First Aorist. 
First Perfect. 
Second Perfect. 
Second Aorist. 


Xo-etv, to loose, to be loosing. 
Xi-tr-etv, to be about to loose. 
xS-o-at, to, loose, to hare lotised. 
Xe-xv-K-ivm, to hare loosed. 
Tn.<pT)-v r i-vai, to have appeared. 
Xu-fty, to leave, to hate left. 


PARTICIPLES. 

Present. Xf-oir, loosing. 

Future. xi-er-mv, about loosing. 

First Aorist. Xv-c-as, having loosed. 

First Perfect. Xe-sv-x-iis, haring loosed. 

Second Perfect. rre-ipr)r-iis, having appeared. 
Second Aorist. Xm-iir, having left. 


The connection of tie parts will became obvious 
if we put the sterns together. 

* ' STEMS. 

Present. Imperfect. Future. First Aorist. First Perfect. 
. Xu-. e’Xu-. Xwr-. oXvtt-. XeXu*-. 

First rhipcrfect. Second Perfect. Second Pluiierfcct. Second Aortst. 
eXeXu*-. mtpur-. eVe^tjr-. eAnr-. 

The first thing which the student should do is to 
make himself familiar with the stems. Having got 
the stems, he will easily acquire the rest.' . ‘ '. 


rjv-a, rio-otpi, ritr-eir, rltr-aO, (ric-u. ■ ritr-aipt, 
rtir-gi, rlrr-us, etc. ' 

What these parts are the student must learn from 
the paradigm. , 

He may'be assisted in becoming (icquninted with 
the verb in different ways. Let him, with that 
view, study this table of 

THE PERSONAL TERMINATIONS. OP THE ACTIVE 
VOICE. . 

Singular. ' Dual . ' Plural. 


a, -tis, -g. -irrou.-TiTO 



Ind-Imperf.'-sv, -er, -e. -erer, -ertiu. -otter, -ere, -or. 
1st Aorist. -a, -or, -e. -aror, -ern\r,. -after, -are, -or. 
Pluperfect, -ijr, ,-ei. -erov, -6T tju. -efter, -ere,' -(Car 


Optative £ J -«/u, 

Pres, and! 
Perfect. J.' ‘ E ’ 
Aorist. • • -oi 







inconsiderable length, 
verses. It is founded 

.diiction of Boccaccio, ca. , 

being one of the characters, and is the same' story 
which has been told in the play of The Two Noble ■ 

. Kinsmen. The Squire's tale is suited to the cha- 
racter of the squire. It is a wild story of love 
and enchantment, probably of Oriental origin, and 
only half finished. Tho Man of Law's tale is the * 1 
pathetic story of Constance, borrowed by Chaucer 
from tlie “ Confcssio Amantis " of Gower, as it had . 
been by Gower from earlier writers. The Doctor 
of Physic tells the Homan story of Virginia. The 
Prioress relates the characlcristio story of a little . 
Christian child murdered by Jews, and of the 
miracles that followed his death and revealed the 
crime. The Clerk’s tale, one of tho most pathetic 
talcs ever .told, is tho story of Patient Grisclda, 
since mado familiar in ninny forms to all readers, 
but then told in English for tho first time, being 
tho last tale in the “ Decameron." 

Among the stories of tho second class, the most 
humorous perhaps are ihoso of the Miller, the Prior, 
and the Canon's Vcomnn; but tho first and second 
of these, like most of Chaucer’s humorous tales, are 
much too coarse to suit tho tnslc of the present 
day, though their morality of thought and purpose 
is always puro and truo. Tho Parson's tale is of a 
class by itself. It is in prose, and is, in fact, a 
sermon or moral discourse. 

l’lie following powerful description of the Temple 
of Mars and its decoration is taken f rom the Knight's 
talc 

Amt downward on a Ml under a bent, 1 
Tlier stood tlio Tcinpul of More Armypotont, 

Wrought at of burned steel of wldcli thenlrc 1 
Was long mid streyt, and gasUy for to sec. 

And thereout conic n rage Olid such n prise, 1 
That It mode oil the gates for to rise. 

The nnrthcu light in nt Ilia dore sclion. 

For w imlniv on Uio walls lie was tiler noon , 

Thnnigh the which men might mi light discern. 

The ilores were nllc ndcninutits* dome, 

I-clciiclicd oreitliwnrt unit cndclnng 2 
With iren tough ; olid for to make It strong 
Every pitcr the tcinpul to sustciiir 
Vos (oiinc greet, or Iren bright ond schcnc .' 

Tlier sough I tint tho dnrlt yinngiiiliig 
Of felony, and at the coinpassyng ; 

The cruel he, ces red as cny gleode ; 2 * * * 
Tlie plkcpurs," and cck tho pale ilrede : 

The sinylor with the linyf under his eloke ; 

Tlie saliipuc lircnnyng’ with tho hlaltc smoke; 

Tho tresouu with tho limrthoryug in Uio tied ; 

The open worre-s, witli woundes at bi-Mcd 

1 A licnd— that is, a slope. 

1 The entry. This contraction Is very common In Chaucer. 

3 Fiess or crowd. 7 Spark. 

* Adamant. • Fickpurso, tiller. 

5 Across and along. 2 Ships burning. 

“ Shining. to Bled, covered with blood. 


Tlie nayl y-drovc in tlie scliode 111 a-nyglif; ' 
i Tlie eoldn doth, with mouth gapyng upright. 
Aniyddcs of the tcinpul sat iniaclminico; 

With sory comfort anil ovel contenaunco 

I sough woodncsW lnughyng in ids rago : . 

Armed complaint, onthces,* 2 * * and tiers outrage. 

Tho carroignc 12 in the biisslic, with tlirotc y-oorve ; 

A thousand slain, and not of quolinc y-storve j 22 

Tlie Mrountc, witli the pi-eye by force y-reft; 

Tlie town destroied, there was no thing laft. - 

Tot sough I brento the schippes lioppcstoros ; s > - ' 

Tho huntc 22 strangled- with 13 Uic wild liores : 

Tiio-sowe f retell 2 * the child right in the cradcl ; 

Tho cnokc i-scoldcd, for nl ids longc ladel. ’ ' - 

Nought belli forgeten the inrortnne of Mart ; 

Tho carter nvrr-rydcn of Ills cart, 

Under tlio wild fill lows lie lay adoun. 

■ Thcr wer also of Marts dlvisionn, 22 ~ 

Tho harbour, 22 and tho bawdier, nnd tlio sinytli, 

That forgctli sciiarpc siveriles on Ids stltli. 

And nil nbovo ilepcynted In n tour 

Saw I conquest sitting In gret honour, 1 

With tho selinrpc sword over Ills heed 

Ilangyngo liy a sotil tivyno Ihrecd.w 


1 Chaucer’s was a complete human nature — as’com- 
plcic ns Shakespeare's, thongli with less of philo- 
sophical depth and stately enrichment. The poet 
of tho “Canterbury Tales” has the simplicity of a 
child, combined with the knowledge of a man, 
Though a scholar nnd an accomplished writer, liis 
treatment of tho joys nnd sorrows of human life 
lias in it something elemental nnd primitive ; yet 
he conid depict society like a courtier and a man 
of tho world. Though his chief work was never 
completed, it remains a noble monument of the 
genius of n great Englishman who died mare than 
a century nnd a halt before the fulness of tho 
Eliznbctlmn ngc. 


FROM TIIE DEATH OF CHAUCER. TO THE ELIZA- 
BETHAN PERIOD. 

With the death of Chaucer and his few eminent 
contemporaries tlie first period of English litera- 
ture closes, and it is succeeded by a period' of 
literary- dearth. The last half of the fourtcentli 
century wns, ns .we have seen; in England, an age 
of national unity and national glory, of religious 

11 Contention. 12 Shrieking. , ' 

22 Menace. “ Heart's blood. 15 * * * * * Hair.- 

12 Driven Into the hair— i.j., iato tlie head. _ ■ . 

» Madness. » Outcry. 

12 Carrion, corpse. , 

22 Not dead of disease. To storve or starve Is to die. „ 

st “Schippes hoppesteres" is probably tlie dancing ships 
from Ihe motion or n ship on tlie waves. 

23 Hunter. , 23 Willi Is frequently used Tor bi /.' 

.« Devouring. 22 Of the company, tlie army of Mars. 

26 Tlie barber-snrgcon. 

22 Tlio rcforcnco is to the'sword of Damocles. 
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clamps I 
parallel 

each couple when the gas is fall on is about -03 
volt, nntl its internal resistance about -003 ohm ; so 
that-when the rings are all joined in scries 
The E.S1.F. of battoiy = 2‘5 volts. 

Internal resistance of liattcry = -29 olun. 

With rings connected in parallel 


Though the E.M.F. is small for such a large 
number of couples, it must not be forgotten that' 
the internal resistance is also small, and though for 
general work it cannot be said to bo economical, 
still there are many situations in which it might be 
used with advantage. The facts that it is only 
necessary to light a jet of gas in qrder to start the 
battery working, that there are no acids used, that 
that. 


described, but,_ their niTangcment is somewhat 
different. The rings are built up over a coke 
furnace, and the heated gases have to pass up 
through the central tube t, down the flue o, and 
up through r, before escaping at A. The external 
vertically-arranged sheets D are of copper, and help 
to radiate heat from the 1 cool junctions. The 
battery-contains 6,000 elements joined up in series. 
.It is about 8 feet in height, and 3 feet 3 inches in 
diameter. It has an E.ar.F. of about 220 volts when in 
fnll working order, and a resistance of about 30ohms. 
Its consumption of coke is at the rate of about 
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a couple of arc light*, bat it i* not efficient, only 
about 5 per cent, of the energy in the coke lying 
convertoil into energy in the form of current, whilst 
!I3 per cent, of the heat is wasted. 

A certain amount of micco*-*. has been ncliy'rd 
by IlcbicckV mndifleation of Xoes battery. The 
thermo-positive element is an alloy of tine and 

antimony, and the negative one is German-silver. 

The battery contains 2i> couples in series, arranged 

radially round a common axis where a single 

.Bunsen gas-burner is placed. One set of junctions 
are thus placed on the inside and the alternate 
ones on the outside of the battciy. The single 
Ilunscn flame is sufficient to heat the junction? 
arranged on the inside, whilst those on tlic outside 
are well situated for radiating heat. When the 
flame is full on, tlic E.M.r. of the battery is about 
2-3 volts and the resistance about -75 dim. Two 
or three of these batteries are convenient for 
ciectro-plnling on a small scale. 

The battery of Markus attracted considerable 
attention when first brought out, though St has not 
realised tlic expectations that were formed about 
it. Both elements arc alloys, having the following 
compositions : — 

Thermo-positive clement, 

Antimony - - - 12 parls. 


ALOE Bit A— XVIII. 

tOrUr. ,-d /«-. r . 

Arri.iCATiox or Atr.itiir.A to geometuv. 
231. It isoftencvjydiriit1omr.kciisjc.fa!cobraical 
notation for expressing the r. lotions nf gnjmc'ricnl 
quantities, ami »o throw tiie several steps of a 
demonstration into the fonn of equations. By this, 
the nature nf the reasoning is not altered ; it is 
only translated into a different language. Signs 
arc substituted for irorda, but they are intended to 
convey the same meaning. A great part of the 
demonstrations in Geometry really consist of a 
series of equations, though they may not be 
presented to us under tlic algebraic forms. Thus 
the proposition that the 
turn of the three engirt of 
a triangle is'cgual to tiro 
right angles, may bo de- 
monstrated cither in 
common language or by 
means of the signs used 

in algebra. a » j> u r 

Let the side A B of tlic rig. I. 

triangle ABC (Fig. 1) bo 

produced to n ; let tlic line nr be drawn parallel 
to A C; and let G it 1 be a right angle. 

The demonstration in words is as follows: — 


Iibmutli ... l „ 

Thermo-negative clement, 

. Copf»T - • - - Wjnrts. 

Zinc M „ 

Xlekrt 

One set of junctions are fastened to nn iron bar, 
but insulated from it by mica, and the other retaro 
immersed in water. Heat is communicated to the 
alternate junctions from the iron bar.- The E.M.F. 
of each couple is about -03 volt, and the resistance 
is a variable quantity, awing to the fact that the 
elements easily oxidise at tlic contacts and increase 
the resistance. 

When it is considered wliat enormous strides have 
been made in almost every branch of elcctrioal 
engineering within the past few years, it is singular 
to note liow small is tlic development thnt lias 
taken place in tliertho-clcctricUy during the same 
time. The immediate cause is due to the fact that 
no two of the commoner metals lie sufficiently far 
apart on the thermo-electric scale to give a fairly 
high E.M.r. within ordinary ranges of temperature, 
whilst those that would give a reasonable e.m.f. 
are too rare. A pair of alloys, however, might be 
found which would give a high E.M.F. combined 
with reasonable cost, and it is in this direction 
that, wc must look for further development ol the 
thermo-electric battery. 


(1) Tho angle cnr> is equal to the angle It AC. 

(Euclid I. 23). 

(2) Tlic angle CJtE is equal to the nnglo ACS. 

(3) Therefore, the angle f.bd added to cun— 

that is, tlic angle css — is equal to bag 
added to A c b. 

(4) If to these equals wc nild the angle A BP, 

the nngle css added to A n c in equal to 
B A C added toACB and ABC. 

(5) But css added to ABC is equal to twice 

<3 HI — that is. to two right angles. (Euclid 
1. 13.) 

(G) .Therefore, the angles sac and Acs and 
ABC arc together equal to twice G 11 1, or 
two right angles. 

Sow by substituting tlic sign + for the word 
added or and, and the sign s= for the word equal, 
wc shall have the same demonstration in the 
following form : — 

(1) By Euclid I. 29, r. E D = B A C. 

(2) And c n e = A c b. (Euclid I. 29.) 

(3) Adding the two equations, sss + cni: = 

bac + acb. 

(4) Adding ABC to both sides, CBS 4- A BC= 

BAC + ACB+ABC. 

(6) But by Euclid I. 13, c n n + A B c = 2 G n L 
(G) Therefore, bac + acb + abc = 2ohi. 
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By comparing; one by one, the steps o£ these two 
demonstrations, it will bo seen that they are pre- 
jiscly. tlio same, except that they are differently 
expressed. 

It will be observed thnt the liotntion in the 
example just given differs in one respect from 
that which is generally used in algebra. Eacli 
quantity is represented, not by a single letter , hot 
by several. In common algebra, when one letter 
stands immediately before another, as ah, withont 
any character between them, they arc to bo con- 
sidered as smtUiplied together. 

Blit, in Geometry, A n is an expression for a 
single line . and not for the product of A into B. 
Multiplication is denoted either l>y a point or by 
the sign x. The product of An into CD is All. CD, 

There is no impropriety, however, in representing 
a geometrical quantity hv a single letter. Wo may 
make 1> stand for a lino or an angle, os well ns for % 
number. 

If, in the example above, wo put the angle 
I)AC = ?'. CDB=J, 0 111=1, 

c»n = r, 

the demonstration will stand thus: — 

(1) By Euclid 1.20, a = b. 

(2) And r =rf. 

(!)) Adding the two equations, a + p=g—h + <7. 

(•1) Adding It to hot li sides, g + hz=b + <1 + It. 

(5) Bv Euclid 1. Ill, g + h =21, •' 

(0) Therefore, ft + ,/ + /, =2/. 

This notation Is apparently inoro simple than the 
other; but it deprives ns of what is of great import- 
ance in geometrical demonstrations— n continual 
and easy reference to the iigure. To distinguish 
the two methods, capitals arc generally used for 
that which is peculiar to Geometry; and small 
letters for that which is properly algebraic. 

„ If a line, whose length 

is measured from a given 
point or lino, be con- 
• sidered positive, a line 

A proceeding in the oppo- 

c D site direction must he 

considered negative. If 
An (Fig. 2), reckoned 
from D E on the right, is 
positive. A c on the left 
Fig. e. is negative. Hence, it 

in Llie course of a calcu- 
lation the algebraical value of a line is found to he 
negative, it must be measured in a direction oppo- 
site to that which, in the same process, has been 
considered positive. 


In algebraical calcnlalibns there is frequent 
occasion for multiplication, division, involution, 
etc. i But -how, it may be asked, can geometrical 
quantities be multiplied into each other 7 One of 
tlie factors in multiplication is always to bo con- 
sidered as a number. The operation consists in 
repeating tlio multiplicand as man}' times as there 
arc units'in the multiplier. How, then, can a line, 
a surface, or a solid, become a multiplier ? 

To explain this it will bo necessary to observe 
that whenever one geometrical quantity is multiplied 
into another, some particular length is to be con- 
sidered the unit. It is immaterial wlint this length 
is. provided it Tcnmins the same in different parts 
of tlio same calculation. It may bo an inch, a foot, 
a rod. or a mile. If, for instance, one of the lines 
lie a foot long, and tlio other half a foot, tho factors 
will he, one 12 inches, and the other fi, anil the 
product will be 72 inches. Though it would be 
absurd to say that one line is to be repeated as 
often as another is long, yet there is no impropriety 
in saying that one is to be repented ns many times 
os there are feet or rods in the other. This the 
nature of a calculation often requires. 

If the line which is to ho tlio multiplier is only a 
part of tho lengtli taken for the unit, tho product, 
is alike part of tho multiplicand. Thus, if one of 
flic factors is C inches, and the other half an inch, 
the product is 3 inches. 

Instead of referring to the measures in common 
use— ns inches, feet, ole. — it is often convenient to \ 
fix upon ono of the lines in a figure as the unit with 
which to comjxirc-nll the others. When there arc 
a number of lines drawn within and about a circle, 
tlio radius is commonly taken for tlio unit. This 
is particularly flic case in trigonometrical calcula- 
tions. 

The observations which have boon made con- 
cerning lines may lie applied to surfaces and solids. 
There may be occasion to multiply the area of a 
figure by the number of inches in some given line. 

But here another difficulty presents itself. The 
product of two lines is often spoken of as being 
equal to a surface; and the product of a lino and a 
surface as equal to a solid. But if a lino has no 
breadth, how can the multiplication — that is, the' 
repetition — of a lino produce a surface? And if 
a surface has no thickness, liow can a .repetition 
of it produce a solid ? 

In answering these inquiries it mnst be admitted 
that measures of length do not belong to the same 
class of magnitudes with superficial or solid meas- 
ures, and that none of the steps of a calculation 
can, properly speaking, transform the one into the 
other. But though a line cantiot become a surface 
or a solid, yet the several measuring units in common 
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use arc *o adapted to each other that square*. cubes, 
etc., art’ lw.ri:>JcI hr lines of the sain- name. Thu* 
the ?i(le of n square incli is n linear inch : that of a 
square rod. a linear rod, etc. The length of a linear 
inch is, therefore, the same as the length or breadth 
of a square inch. 

If. then, sexeml square inches are placed to- 
gether, as Horn Q to T. (Fig. 31. the number of 
tliem in the parallel- 
ogram o E is the *ame a® 
the nnmber of linear 
inches in the side QE; 
and if ire know the 
length of this, we have, 
of course, the area of the 
parallelogram, which is 
here supposed to be one 
r.p s. ' inch wide. 

But if the breadth is 
several inches, the larger parallelogram contains as 
many smaller ones, each an inch wide, as there arc 
inches in the whole breadth. Tims, if the parallel- 
ogram AO (Fig. 3) is 3 inches long and 3 inches 
broad, it may be divided into three such parallel- 
ograms as OB. To obtain, then, the number of 
squares in the large parallelogram, we have only to 
multiply the number of sqnarcs in one of tlie small 
parallelograms into the number of such parallel 
ograras contained in the whole figure, lint the 
number of square inches in one of the small 
] ami] eiogmms is equal to the nnmber of linear 
inches in the length \ n. And the number of small 
parallelograms is cqnal to the number of linear 
inches in the breadth bc. It is, therefore, said 
concisely that the area, of a jiarallclogram is equal 
to its length multiplied into its breadth. 

"IVc hence obtain a convenient algebraical ex- 
pression for the area of a right-angled parallelogram . 
If two of 'the sides perpendicular to each other are 
a n and Be. the expression for the area is A B x BC; 
that is, putting a for the area, 

a = AB x BC. 

It mu«t bo remarked, however, that when AB 
stands for a line, it contains only linear measuring 
units ; but when it enters into the expression for 
the area, it is supposed to contain sujicrjicial units 
of tlie same name. 

The expression for the area may also be derived 


by another method more simple, but less satisfactory 
perhaps to some. Let a (Fig. -4) represent a square 


inch. fnot. rod, or other measuring unit, and let- b 
ami l be two of its side* ; also, let A be the area of 
any right-angled parallelogram. J: it* breadth, and 
J. it* length. Then it is evident, that, if the breadth 
of each weip the .-amt. the areas would be na the 
lengths : and if the lenstli of each were tlie same, 
the areas would lie a* the breadths. 

That is, • A : a : : j, : l. when the brendth is given ; 

And a : a : : E : b. when the length is given ; 

Therefore, A .a :: v, :< L. : b x l, when both vary.- 
That is. the area is as the product of the length and 
breadth. 

Hence, in solving problems in Geometry, the 
tei m product is frequently substituted for rectangle ; 
and whatever is there proved concerning the equality 
of certain rectangle*, may be applied to the product - 
of tlie lines which contain the rectangles. 



b * 1 • 

Tig. S. Fig. C. 


The area of an oblique' parallelogram is also 
obtained by multiplying .the base .into tlie per 
pendicular height. Thus’ the expression for the 
area of tlie parallelogram abkm (Fig. 5) is 
JIKXAD. or ABXBC. Fqr.AjijXBC is the 
area of the right-angled parallelogram A bod; 
and by Euclid I. 3U, parallelograms upon equal 
bases and between the same parallels, are equal; 
that is, A B c D is equal toABSti. 

The area of a square is obtained by multiplying 
one of the Eidcs into itself. Thus the expression 
for the area of the square AC (Fig. IS) is (AB) 2 ; 
that is, a=(A b) 2 . 

For the area is equal to A B x B c. 

But A b = bc; therefore, abxbc = abxab 
=(AB)=. 

The area of a triangle is equal to half the product 
•of the| base and height. Thus the nrea of the 
triangle A B G (Fig. 7) is equal to half AB into G H, 
or its equal bc; that is. 

For the area of the parallelogram abcd is 
A n X B c ; and by Euclid I. 41, if a parallelogram 
and a triangle arc upon the same base and between 
the same parallels, the triangle is half the parallelo- 
gram. % 

Hence, an algebraical expression may be obtained 







for the area of any figure wh 
by right lines. F or every sm 

Thus, the right-lined figi 

■ The area of the triangle 
That of the triangle 
That of the triangle 
The area of the whole figur 

> (Hcxdl) + (Hcx 
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jvor which is bounded As a surface is expressed by the product of its 
figure may be divided length and breadth, the contents of a solid may be 
expressed by' the product of its length, breadth, 
ABODE (Fig. 8) is and depth. . 


of solids is 
e side of a cubic inch is a sq 
a cubic foot, a square foot, et 
Let A BCD (Fig. 3) represent the ba 
irallelopiped, fiyo inches long, three inchi 
id one inch deep. It is evident there m 
any cubic inches in the solid as there ai 


a inch the side 










APPLIED MECHANICS. 


NCMEMCAL EXAMPLES. 

EXAMPLE I . — A waterfall is to be utilised for elec- 
tric lighting. The engineer who is sent to inspect 
the place and report on the power available, finds out 
the following data : — The waternt one place flows in 
a straight rectangular channel, tlic width of which is 
4 feet, and depth of water 2 feet, the average velo- 
city of the water being 2 feet per second. If the 
available fall is 20 feet, tlic turbine water-wheels to 
be used bare an efficiency of 60 per cent., and the ■ 
dynamo an efficiency of SO per cent., neglecting 
other losses of energy, find how many 60-watt 
, incandescent lamps may be supplied (the weight of 
I cubic foot of water being taken as 62*4 lb.). 
The flow of water is 

4 x 2 x 2=1C cubic feet per second, 

— lti x oO cubic feet per minute, 
and the weight of water passing over the fall per 
minute is 

16 X CO x 62*4 lb,, 
which falling 20 feet give 

16 X 60 x 02*4 x 00 =11,080,000 ft-lb. every minute, 
hence the power is 


therefore there are only 363 X *43 or 174 horse- 
power available for lighting purposes. Since 746 
watts are equivalent to one horse-power, there are 
— — 12*4 lamps lighted per horse-power ; hence 
the total number supplied is 174 x 12-4, or about 
2.157 lamps. ■ , 

■We do not say 'that tlie method of measuring the 
flow of water here indicated -is at all accurate. 
Professot j/ .Thomson, of Glasgow University, 
discovered a very simple and accurate method of 
measuring the quantity of water flowing in suoli a 
case as that just given. - The water to bo measured 
is allowed to flow over a V-shaped notch cut in a 
board, as shown in Fig. 42, the notch being of the < 
shape of a right-angled isosceles triangle and ■ 
’having sharp edges. The only measurement re- ' 
quired is the height, h, of still- water level above the ' 
lowest point or angle of the notch. 'If this height 
is measured in feet, then the quantity of water, in 
cubic feet, flowing over the notch per second is 
.obtained by raising' the number ■ expressing • this 
height to tlie fifth porter, extracting the square root, 
•and multiplying the result by 2-645. 

Example 2. — The method above described was 
employed to measure the flow of water in a certain 
stream, A being 1-3 feet.- I.f. this -water drives a , 


turbine water-wliecl of 60 per cent, efficiency, the ■ 
fall being 20 feet, find the power given out by the 
turbine. Answer, 6-513 horse-power. 

In connection with the subject, of power it is 
often of great importance to be able to calculate 
the power required to propel a vehicle, either along 
a level or up an incline of given slope. Usually 
the force or pull necessary to move the vehicle 
along a letcl road is given, this force - being 
generally stated a* a fraction of the weight of the 



vehicle; for instance, the resistance — which is 
eqnnl and opposite to this force— of a tramcar 
varies from 20 to 30 lb. per ton of its weight, 
whilst for a good railway it is not more than 8 or 
9 lb. per ton for moderate speeds, tlie road being 
level in both cases. If the vehicle is merely drawn 
along a level, the work done per minute is found by. 
multiplying the distance it. goes in feet by the total 
tractive force in pounds. If the vehicle .is drawn 
up a bill, the work done may be divided Into two 
parts ; the first, that done in overcoming tractive 
resistances ns on the level, and the second, that 
done in lifting the whole weight of the vehicle, 
through tlie difference of level between its first and 
last positions. A few examples will make this dear. 

Example 3. — Find the power necessary to 
propel a tramcar weighing 5 tons along a level ■ 
road at the rate of 5 miles an honr, tractive 
resistances averaging 22 pounds per ton. 

•Hero the force resisting motion is 
5 x 22 = 110 lb 

The car moves 

S X 6,280. or 26,400 feet every hour, 
or 440 feet every minute, 

- hence the work done per minute is force X distance 
f = 110 X 440 ft. -lb. 

and the power required is 

■ 1 33,ofe" = horse-power, nearly. 

The power required to start the car would, how- 
ever, be considerably in excess of tliis. - ■*" 










1. He comes from the riding-school, and not from 
the garden. 2. From Hamburg to Paris is a hun- 
' dred and ninety French miles. 3. Does he come 
from the shop? 4. Do you come from the play? 
5. No, we come from the hall. G. The furniture of 
Mr. Hall has been sold by his heirs. 7. Whore do 
these gentlemen come from 7 8. Some return from 
the chase, others from walking, and these latter 
from fishing. 9. .Here is the money which has been 
sent to me by the father. 10. This depends on the 
mother, and not on the brother. 11. The transition 
from virtue to vice is far shorter than from vice to 
virtue. 12. X expect an answer from John ; he has 
been already three months in London. 13. William 
has returned to-day from Faris. 

THE PREPOSITION IK. 

The preposition in denotes being, continuance, or 
motion in the interior of a thing. It also denotes 
any kind of motion or penetration intuit. Theiden 
of existence f» a time or in a certain condition, 
particularly in a certain state or disposition of the 
mind, likewise requires the use of in. The prepo- 
sition a, on tlic contrary, merely expresses presence 
near or ahout a tiring, or motion, approach, and 
tendency fait. For example: — 

&rjll cue! piar-di-no, in qull-la cd-mc-m, in clt-ta, inpiae-ca, 
' lie is in the garden, in that room, in the town, in the 


an-drii in In-QhiU&vTa, in I-sp6g-na, he will go to 
England, to Spain. 


AWtf imio mil-lc scHe ccn-to, Jn the year U00. 

Gc.m Crl-sto nde-que in JJe-tlSm-me. Jcsus Christ was horn 


fn Bethlehem. % 

Jm-mGr-gc-re v-na nel-VA<qita t to plunge one Jn the 


i-le-o, vuic-quc il Kenton, in the year 
in which Galileo died, Newton was bom. 

The words ca-sa, cor-tc, pa-ldz-zo, ted-tro, lit-to, 
and scuo-la have a proper or original and a figurative 
signification. In the former case they demand the 
preposition in ; in the latter, the preposition a 
(without an article) before them. For example : — 

t-gU l nll-Ja cdr-lc, ncl pa - He !e fn the conrt-yRrd, In 

in teatro, in ICt-to, 111 the palace. In the theatre. In 
f-reuo-fc.fneri-jtz. Ihe bed. In the school (i.e. 

building), in the house. 

fi-gll b <l edr-fe, a. jw.7d.--.-0, a He Is at court, at Guildhall, 
fra-lro, a UUo, a sniHo, cl at the ploy, sick in bed, nt 
cd-.<u. school, at home. 

I-o rd-do vR-la edr-te, nd I go Into the court-yard, In- 
pu-ldr-ro, nci frd-tro, vrl llt-to, to the palace, into the theatre, 
5 nil-la scvd-la, nll-la ri-stt. Into the bed, Into the school 
(f.r. building), into the house. 

l-o rd-do a edr-tc, a pa-ldz-co, I go to court, to Guildhall, 
a ted-tro, a Ift-to, a scud-la, a to tlm play, to bed (f.e. to 

ca-sa. sleep), to school, home. 

In addition to these uses, in has some indefinite 
meanings, which will admit of several prepositions 
or adverbial expressions for the purpose of trans- 
lating them into English. For example: — 

No-mi-nd-rs, Ai-n qudl-chc cds-o in la-li- no, to name, say 
something In Latin. 

Spc-rd-rc in Dl-o, to hope in Ood. 

Por-td-re qudl-chc cd-sa in dds-m. in tc-sla, in cCr-po. to 
CBiTy Boinetlilng on one's back or shoulders, or about 
one's self, on tho head, on the body. 

Con-fic-cd-n in ii -no crd-cc, fasten or nail something to a 

In me mo-vin-do de’ hi-gli dc-chl l ra-i , turning towards me 
the rays or her beautiful eyes. 

Vi-dc in i c ri-udl-lo il pd-po-lo, be saw the peoplo rebelling 
agaivst him. 

Gun r-dd-rc in d-no, to look at one. 

Ed-rs qudl-chc cd-sa in dd-no ad d-no, to give one something 


■f-gli l- m qui in qucsfi-Mn-tc, lie was here (inj this In mi-ve-nf-re, in future, for the future, henceforth. 

moment. • . Infril-ta, in a hurry, hastily. 

£-ffU t in a-go-ui*, he lies In the agonies of death. • Tn /ac.cfa, to one’s face. 
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Aauo, year (i! fior they have gomi 
dealt «»«* or iWr out. 

cltt, the bloom of Fiore.flowcr, ’bloom, __ 

youth, flower of prime. will be printed, 

life, primeof one’s Frrtla, irnste, hurry, Side, you are. 


]j“wcll-n?«li! 
lerio, Scotlnui.. . 

SP tley 


liy, ag-gra-di-ro-lc la there unliody? 
cmn-pu-gnl-a, f. cc itfi-eMio i 
Anger, edl-lesu, f. Key, cltfit.re, f. 






mu ■. down ; 1 rely. chamber, 

e uettWMi, IjtHo, bed. . IVnlm, theatre, 
is nobody. Xopiennnf, I came playhouse.' 

**■ — ’ — before hiiu. Tempo, time, Ita- 


Camptigm, country. 


I found sure, wi 


Mano, f., hand. 


trehitt, Turhey. 


Cuntintt, cellar. 

Capacitu, ability, Me, me. . 

talent, skill. Morn one amentlue, gone there. 

Carrosm, coacli, both died.- Viaggio, journey. 

carriage. Ora, hour. riciuo, m„ rleitio. 

Curia, f., iraperfcor- Osier la, public- f., neighbouring, 

lapnont, vellum). house, tavern, inn. contiguous, ad- 

Cotleru, anger. Plasm, market- joining, adjacent. 


Copin, f., abun- place, squaie. 1 
dance, plenty; Picile, foot, log 

. cu j,y ( pituln M pledr, 

rt-yard. end or point of 

— '■-"rot, he., toe). 


- atiou spent in tlio 

Cuclna, kitchen. tile foot, he., toe). conntr.v (essere in 
£ andato, he is Porto, port, harbour. viUegglalnm, to 




country) 


£ parlito. be has 
departed. ^'““tiij 1 g£“' 

Exeiicise Id. 

Translate into English ' 

1. fil-la 6 n41-la stAnza vi-ci-na. 2. S6-no quA-si 


In p&r-to, 8. ft-gli h in i.u-stria, in I-tA-lia, in 
cam-pa-gna, in vil-leg-gia-tA-ra. 4. fi-gli fa nel 
giar-dt-no ; in qu€l-la cA-me-ra ; in FrAn-cia ; in 
cam-pa-gna; in I-scS-zia ; in Tur-chi-a. 5. E-gli 
' i nel cor-ti-le, ndl-la cu-ci-na, nil-la can-ti-na. 0. 
E an-dA-to in chii-sa, in eit-tA, in piAz-za, inteA-tro. 
7. A-bi-tA-fa in quel-la cA-sa. S. Lotro-va-iinl§t-to. 
!). An-tfl-nio 6 in col-le-ra con me. 10. Se ne pAr-la 
' in tut-ta la cit-tt\, 11. IS par-ti-to in fr4t-ta. 12. 
Vi e an-dA-to in car-roz-za. 18. fc-si s6-no sor-ti-ti 
in qu4-sto pun-to. 14. A-de!s-so shite nel-le mi-e 
ma-ni. 15. Lo pre-ce-det-ti in pfln-ta di piedi e qui 
l’a-spgt-to. 16. l-o mi ri-pfl-so ndl-Ia ca-pa-ci-tA 
di mi-o fra-tel-lo. 17. Al-quAn-te c&-pie so ne 
stam-pe-rAn-no in car-ta pe-co-ra. 18. Voi si6-te 


, , ... Kitchen, cu . , 

Castle, ai-illl-lo, m. JIiui, tui-ino, in. 
Cellar, can-ti-na, f. menus, tnk-sl, tn. 


Find, iri-ra-no. Play, gluo-co, in. to. 

Fine weather, bel Room, cd-mc-ru, f. Unfortunate, 
" — - — Shall wc go to take ii-cc, in. 

Ollrbi cukfust? re- TVc lind, ul fni- 
glld-mo •• ■ 


Has gone on 
eci-fo. 


EXERCISE 16. 

Translate into Italian : — 

1. The unfortunate find consolation in hope. 2. 
Yonr sister is not in the room, she must either have 
gone into the kitchen or into the cellar. 3. Shall 
we go to take our breakfast in the summer-house f 
4. In an agreeable company time passes very ' 
quickly. 5. Is nobody in the castle 7 • 6. No, the' 
steward has gone out (in') this moment. 7. You 
have had fine weather for yonr journey: 8. You 
will have in this note the count’s direction. ' 9. He 
hid the key in that sideboard. , 


1 


THE PREPOSITION C 
"When the preposition mith denotes company, 
society, union, community, connection, or when it 


tlie instrument or means by which si 
thing is effected, it coincides with the use of con in 
Italian. In the former case, the words together 
oritli, besides; to, or similar ones, and in the latter 
the words by means of, by atjency of, by dint of, by, 
through are frequently equivalents of Kith, and are 
translated by con. Eor example:— 


An-id-re col fra-tel-lo, to go with the brother. 

jfo-swe, sld-re con.it-no, to be witli one, to belong to cue ; 

i.*., to one's family, compnny% etc. ' ' 1 

Com-ial-te-re ml n c-mi-co, to figlit with tlie enemy. ' 
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handsome book. 7. My mother has bought this hat. 8. Thy 
brother lias seen this line carriage, 9. Your little brother is a 
good child. 10..This watch is very good. 11. This beautiful ‘ 
’•Ing Is for this child. 12. My uncle has a son and a daughter. 
13. We hare received a present 14. Hnvcyouwrltlcnalettor? ' 
10. My sister has received a flno cap. 10. Hast thou also sold 
thy carriage? 17, This present is for your aunt. IS. My 
dauijhtcr is very tall. 10. This father lias abcautlful daughter. 
20. llile child Is my son. 21. Tlio garden thatl have seen Is 
very large. 22. My father lias lost his lint and his umbrella. 
23. Onr uncle has sold his beautiful carriage. 1 , 

Ex. 10.— 1. 1 tempi d'ndessonon sonoimlgliori. 2. Egli si era 
nnscDstn nolle stanza di dictro. 8. La nostra citta ha un pontc 
di pictre, la rostra lie Iia snlmnente uno dl lcgno. 4. Edimnlo 
ha riccvnto da Londra nil orlnolo il'oro, nna spada d’argcnlo, c 
un palo di flbblc d'ncciaio. 5. Una volta si portnvano dcgliabiti 
di pnnno'c do’ gild dl vollnto. d. I.'iiso del vnsl di runic e stnto 
proiliito in Svesin. 7. Cliosignillea que-ito suono di enmpane? 

8. Glic dlto del panno die lio comprntol 9. Essocbuonoc 
lino. 10. E del cnlore? 11. Esso c hello. 12. Ecco dlcci 
breccia del talTcU clio volevnte avcrc, o dmllcl hracela della 
tcln batistd clic avetc doinandata. 

Ex. 11.— 1. 1 have sent the letter to John. 2. To shoot at a 
bird, 'a The merchant thinks orprotlt. 4. From words they 
came to blows. 0. To whom have yon shown it? to Peter or to 
the cousin? (1. lVhat are yon thinking of? 7. I am thinking of 
tho future. 8. Shall nc soon arrive at the next post? 0. Hu 
ran immediately to tlm door. 10. Ho spoke to a stranger. 11. 
He provoked him to oiigcr. 12. His conversation becomes 
tedious to me. IS. ne reckons It a dishonour. 14. Liberality 
Is Imputed to him ns a fault. 1C. TJmy were at the chase, 
the wedding, tlm dinner, the supper, tlio bail. 10. 1 shall go . 
to a ball to-morrow. 17. Tlioy go for amusement; to take a 
walk. 18. Let ns go to tlio eofTcc-liouse. 19. Which is tlio 
way in the post? to tlio eiistoin-lionse? 20. He is at Berlin. 


ACOUSTICS.— II. 

[Conltaiifrf /mm p. 299.1 

FACTS CONNECTED WITII THE PRODUCTION OF 
SOUND-VIBRATIONS OF STRINGS. RODS, PLATES. 
I1ELLS, REEDS, AND AIR IN PIPES-KOENJG’S 
MANOMETR1C FLAMES. 

In the last lesson tve sntv that sound is the result 
of vibratory motion, and that it is made known to 
ns through the sense of hearing due to tho nction 
of the tremors in the air on tho minute nerves of 
the internal car. We saw, too, that sound may be 
of the kind which wo call noise, or it may be musical. 
It is very difficult to define tho exact lino of demar- 
cation between the two, for noises which are them- 
selves unmusical may blend with others so as to 
produce a pleasing effect, as the tap of the drum or 
the clash of cymbals ; and even the roar of the traffic 

in the great city may become mellowed by distance 

into an agreeable bum. The commonest source of 
non-musionl sounds is the shock of bodies striking- 
together ; friction, electrical discharges, and explo- 
sions of inflammable substances also furnish irregu- 
lar sounds of partionlar kinds. Sounds of the large 
and more distinct class, in which the vibrations are 


cf a regular kind, are of more interest to us, and in 
this lesson we "propose to discuss some facts con- 
nected with the production of such sounds. " 

VIBRATING STRINGS. 

We have already referred to one of the commonest 
sources of musical sounds, viz., vibrating' strings. 
Those have boon employed for the production of snoli 
sounds in noarly all countries, and from a very oarly 
period. If the string is uniform in thickness and 
texture and /feasible , its vibrations maybe transverse, 
longitudinal, or torsional. Transverse , vibrations 
are tlio most usual and of greatest interest. , This 
mode of vibration may bo studied ’with the help of 

the sonometer or monochord, which is shown in 

Fig. 10. 

It consists essentially of a single wire or cord/ 
»i n, the length and tension of which can.be varied. 
One end of this is fixed to a peg at the extreme left 
of tho instrument; the other end passes over a 
pulley, andyiias a number of weights suspended 
from- it, by means of which the tension can be 
altered at pleasure. Two bridges, m and n, are 
placed under the cord, one nenr each end; these 
form its virtual extremities, and rest upon -tho 
hollow sounding-box which forms the base of tlio 
instrument. When the vv)ro is sot in vibration, tlio 
pulsations are conveyed through these bridges to 
flic sounding-box, and finis to the body of air con- 
tained in it In this way tho power of the sound is 
very materially increased. 

If we wore -merely to suspend tho cord from a 
fixed hook, placing a weight at the lower end to 
keep it stretched, and then to set it in vibration, we 
should, easily discern its vibrations by the evo, but 
scarcely any sound would be produced, as there is 
no .vibrating hotly to which its motion would bo 
imparted. In tho sonometer the cord vibrates in 
jnst the same way, bnt the sounding-box enables ns 
to hear ns well as to sec the vibrations. 

At tho back of the instrument is a scale, on which 
tho distance between m and » is divided into one ’ 

hundred equal parts, and a movablo bridge, o, can 

be placed at any part of this, so as to touch the 

string in any required plnce, and dnmp-its vibrations 

If now we remove o nltogcthcr, and pluck tlic 

string in the centre, or draw a. violin-bow across it, 

we shall obtain a sound which ib tho fundamental 
note of tho string, the' whole of which will bo 
thrown into vibration, as . shown at a (Fig. 11). 
Now place the bridge, o, at the division of the scale 
marked 50 — that is, midway between m and n — and 
excite one division of tho string by means of the - 
bow, ns before. Both parts will at once he thrown 
into vibration, and the cord will present the appear- 
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Torsional vibrations !— Besides the two modes of vi- 
bration referred to above, the string may also vibrate 
■with a torsional motion, which can be made evident 
by attaching a ring with a paper flier to the cfentre 
of the string. When the 
string is pluoked or 
bowed, the flier. rotates, 

, showing the, 'torsional 
motion. ,Dr. Stone— to . 

' whose excellent- little 
book on' sound . we 
are much indebted - 
— mentions the 'diffi- 
culty attending the 
production of grave 
tones by enlarging the 
sectional area of the 
string, owing to ,the‘ 

■ sounds introduced by 
the torsional vibrations 
of the string. 

VIBRATIONS OP BODS -• 
AND DABS. 

Fig. 12. Here again we have 

the three kinds of 
vibrations, the transverse being of greatest import-' 
ance. When a rod is fixed at both ends and 
caused to vibrate, it behaves like a string- 
vibrating in one, two, or more segments, but the 
rapidity of vibration differs' from that of a string. 
■Thus when a string is divided into two segments, 
each of these vibrates twice as fast as the whole 
string would do, whereas a rod in a similar case 
vibrates with a rapidity increased in the ratio of 25 
to 9 ; with two nodes and three segments the ratio 
.is 49 to 9 ; three nodes and four segments 81 to 9, 
and so on. 

A rod fixed at one end has already been referred 
to. It gives a number of vibrations which is - 
inversely as the square of its length; and notes 
may be produced, the period of the gravest tone 
being the time occupied by a pulse in travelling 
four times the length of the rod. 

A common application of this mode of vibration 


much greater- than in the case of strings ; they are, 
therefore, less noticeable than in strings, and on 
' account of .the comparative .purity and simplicity 
of its tone it is much used in researches on sound. 
The note produced has, however, the 'great dis- 
advantage of rapidly falling off in intensity, due to 
friction. ''When placed on a sounding hom’d or box, 

. as shown in the last figure, the note is more sustained. 
Electric and other methods have been devised by 
which the fork may be kept vibrating for a length of 
time. Tuning-forks are also .much' used in experi- 
' ments in other departments of physics.’ 

■ The only example of the application of longitudi- 
nal vibrations in rods whichwe shall notice is-that 
furnished by Marloye’s harp, 'Fig. 18. ’ It consists of 



a number of deal rods ’ standing vertically .on an 
oblique-shaped sounding, board, into’ which the 
lower extremities of the rods are fixed. These rods 
are caused to vibmte’by rubbing them in a.longitn- 
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25 of tin. ‘ TJjo supposed good effect produced by 
the addition of a little silver seems to be purely 
imaginary. A section of a boll is shown in Kg. 18. ' 

Musical glasses, selected so ns to form ronglily a 
sort of scale and tuned by being partially filled 
with water, have been used- to produce music, 
being excited by rubbing the edge with the wetted 

Heeds anil organ pipes .— These can best be con- 
sidered , together. Heeds consist of elastic pieces 
of wood or metal 
usually fixed nt one 
end and vibrating at., 
the oilier. Heeds are 
usually divided into 
two classes, free, and 
heating or striking 
reeds. In the latter 
tho reed overlaps the 
orifice, whereas in the 
former it vibrates 
freely between the 
edges of the opening. 
Most orchestral reed 
instruments, and nil 
the older forms of 
organ pipes, have beat- 
ing reeds. 

Vibrations of col- 
umns of air in jiljvs . — 
In wind instruments 
tiic confined column of 
air is the sonorous 
body. It is confined 
in a pipe usually of a 
cylindrical or pri-ma- 
tio shape. The atr i< 
set in vibration bv im- 
f pinging on a ridire- 
rig. It*. shaped piece or on a 

One very common form of organ pipe is shown in 
Fig. If. The followingconsidernt inn will explain tin: 
notion of air in nil orgaii pipe : — By lioldiiigany tuning- 
fork to 1 ho month of a glass jar, or tulip, of suitable 
lengtli,it will be noticed that the sound is great ly. in- 
creased. Now remove the tuning-fork, ntid.holding 
t hot ubu to t liellps, blow ncrixs its open mouth; a note 
will be produced which will be found to bo exactly 
the same as that of the tuning-fork. The rush or 
the air across the open month causes a number <>r 
dilferent pulses, of which the tube selects tiro' one 
which is in most perfect accordance with itself, 
and increases its power. By taking different 
tubes, mid blowing across them in Lliis way, we 
shall find that in cacli case exactly the same note 


D 


SV 


is produced ns that uttered by a tuning-fork which 
resounds in unison with the tube. 

By Mowing more violently we shall obtain a 
note considerably above that first heard, and by- 
blowing with still greater force wo shall obtain 
notes successively higher and higher. If the' 
number of vibmtions corresponding to the' funda- 
mental noto bo represented by 1, we shall find that 



rip. so.. 

these overtones, as they nre called, arc represented 
by the odd numbers 8, '5, 7, etc. If, for instance, 

1 lie fundamental noto requires 100 vlbrntions-in a 
second, the next note above it that can be obtained 
from the same pipe is produced by 800 vibrations 
in tho same time. We cannot make' the pipe utter 
any intermediate note, as, for instance, one witli 200 
or 230 vibrations. 

By examining the condition of tlio nir inside the. 
tube, we shall lie able to understand the reason of. 
this. We shall find that the hoi tom. or elosed end, 
of the tube i< always n node, while tho month cor- 
responds to a ventral segment. 

When the fundamental note is sounded, the 
length of the sound-wave is just double that of the 
tube ; the motion uf the air in which is represented 
at A (Fig. 20), being merely n single pulse up and 

Now, as we blow more violently, a node is formed 
in the tube, and since tho month is a ventral seg- 
ment, and the bottom a node, the second node 
must clearly be one-tliird of the way down the tube, 
as shown at a. The pulses in this case will be as 
represented in the above figure nt B. The node a 
nmy indeed be considered as a tliin layer of air re- 
maining quite motionless, while tho air between it 
and the next node, which in the case under con- 
sideration is the bottom of tho tube, pulses alter- 
nately backward and forward. 

A very good proof or this statement is afforded 
by placing an organ-pipe on a wind-chest, and pro- 
curing a small membrane stretched over n ring of 
such a size as to be capable of passing up and down 
the tube, which, for this experiment; should Iiavs a- 
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state of vibration. The laws - ' for the vibrations, of 
strings are not, however, followed by these so-callsd 
vocal chords, for no string so short could produce 
so low a note as those of the male voioc. They do 
not follow the laws of a pipe, but approximate more 



Fig. 23. 


closely to the conditions of a free reed. It is not 
necessary to refer further to this matter here, ns 
there is a considerable doubt ns to tho exact action 
accompanying the production of certain notes by 
the human vocal organs. 

The indefatigable Dr. Koenig, of Paris, who has 
already been- referred to, constructed an apparatus 
by which variat ions of pressure clue to tile vibrations 
of a column of air in a pipe prod nee visible effects on 
burning gas-jets. Three small gas-jets arc fixed at 
delinito points in an organ-pipe, as shown in Fig. 23. 
The gas which supplies tho jets is separated from 
the air in the pipe by a thin membrane, and when 
the pipe is made to “ speak,” the flame at a node is 
violently agitated, whilst that at a ventral segment 
is hardly affected; showing that there aro much 
greater cliangos of pressure at the node; and that 
thenlr at a ventral segment is almost in the same 
condition as that outside. If the flame is reflected 


on to a revolving mirror, it presents the nppcaranco 
of ft serrated or wave-like band of light. The same 
mirror may be employed for two pipes giving, say, 
a note and its octave, and the serrations will he 
fonnd to he twice ns numerous in the one case ns in 
•the other. 

• Tho resulting image for a note and its octave are 
shown in- Fig. 21. The reader will understand.tlic 
reason of the production of such an image by con- 
sidering that if the. mirror remained at rest the 
pulsating flame would appear in the mirror simply 
as it appears when looked at directly. If now the 

mirror has a motion' at right, angles to the direction 

of the pulsations of the flame, the combination of 

the two shows a continuous serrated' band of light 
on account of the persistence of impressions on the 
retina of the eye. Owing to the difficulty of rotal- 
ing the mirror at a constant speed, delicate investi- 
gations involving important quantitative results -are 
best carried out by a rilrrating instead of a rotating 
mirror. And' such .was adopted by Professor 
Herbert McLeod, of tho Royal Indian Engineer- 
ing College, Cooper's Hill, rind Major Clarke, R.E., 
in important experiments on tuning-forks, the 
speed of machines, etc.. These results — 
published in tho Proceedings of tho Royal 
Society 'for 1877 and elsewhere — wero, 
wilh groat kindness, placed at our disposal 
by Professor MoLeorl, and wo *will de- 
vote a short space here to this interesting 
matter. 

It is evident that if the image of a point 
of light ho observed in a vibrating mirror 
attached to a tuning-fork or reed, the image 
of the point in the mirror will appear as a 
straight lino. If, however, tho luminous 
point moves in a direction at right angles 
to tho plane in which the mirror vibrates nnd 
parallel to the plane of tho mirror, the two straight - 
liue motions will produce a sinuous or wavy image ; 



Fig. '24. 

the dimensions of the waves depending on the ampli- 
tude of the vibrations of the fork, and on the rate of 
motion of the point of light in relation to the period 
of the fork. For instance, if equidistant points on a 
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revolving disc nre viewed in the mirror, and if the 
rate of the disc is such that the time occupied by 
a point in travelling over the distance between 
two consecutive points is equal to the time of one 
complete vibration of the fork, a continuous 
stationary image such as that shown at a Tig. 23, 
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ELO CUTIO N. — XI. 

[Continued frovl p. £03.] 

promiscuous exercises. 

TnE following specimen of Rescript ire humour 
requires the -lively movement " in its rate of utter- 
ance. The voice is, in this instance, accelerated 
beyond the rate of serious communication, in any 
form, although it does not possess the rapidity which 
belongs to the excited style of lyric or dramatic 
poetry, in the most vivid style of humorous expres- 
sion. This lesson. combines, also, an exemplification 
of “moderate’ force and “middle” pitch. The 
' object in view in the practice of such exercises as 
this is to gain animation and brishness in utterance. 
A lagging or drawling tone is utterly incom- 
patible with humorous delineation. JTcra rapidity , 
however, will not succeed in imparting liveliness to 
‘style : the utterance must be sloic enough to be dis- 
tinct, and spirited. 

XU. WOUTBR TAX TWILLED. 

The renowned Woutcr (or Walter) van T* illcr was descended 
from a long line of Sntcli burgomasters, who liad successively 
dozed away their lives and gron n fat upon the bench of magis- 
tracy in Rotterdam, nnd wholintl comported themselves nltli 
swell singular wisdom and propriety that they were never either 
heard or talked of— which, next to being universally applauded, 
should be the object of ambition of nil ages, magistrates, and 
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in belief, anil not ■ > It clmnccd tlie plodding teacher of n school,— 

, . A man of whim, bold, reckless, yet no fool,— 









El Iii"li-s, M» Fntffh frou). I.rH Ii..:li!sr'F.ttr.Eiis’i'*(rj'i:> 




Ljh rimltsni, ff.» I.jigVuh ( 


Un hombre respjtablp, n resp-etaUe man. 
Uim fcllclrtnil apumite, cn ojijwrciil f.licltg. 
- Malas obris, or obraa mala*. lnui rnrls. 


Adjectives in Spanish are as a rnlo placed 
after the nouns which tliej- qualify, thongli some 
generally come before the noun; and some can 
precede or follow the noun, according to the taste 
of the writer or speaker. Thus, 


(i-litrah p'MfNt/. robiv, poor. . 

Gnuulo, jn-ri'. Him. riel i 

Uoniinui, ht-utti/nl, Holmstv. robitjf. 

Imbfi liinj ji 


El&raM Ulus , tic IwjnronKi.MO.T'nt. tjojJ&lito, jnoutl. 
Es, f*. • ploni. ’ Tenrlirn.m, irlooiup, 


Espacii'O.rynrfe 
Espafif.l, SjwrntVi. 


iungrege, Tn'S, three. 
I'uiynt. VrnlaJ, truth. 

Undo, preltn. Vtojn, util, 

Los Es)-afln)r* inn- Y, anil. ' 
Faloz,' Zaire, ■ He- t». the fjmitiunlt 
ctit/ul. ««. 




Some adjectives and adjective prnnonns drop the 
' final o in the masculine singular (but not in the 
plural), when they are placed before the noun, but 
never when they are placed after it. These are : 
nno, a (or one): alguno, some; ningnno; none'; 
primero, /■>«(•• postrero, ,?erf; tercero, third; bueno, 
good ; uinlo, had ; as, 

Algun fruto, tome fruit. 

Un buen hombre, or nn hmabre bnenoj a gotrl man. 

‘Santo, taint, when prefixed to the name of a male 
person, drops its last syllable ; ns, San Pedro, St. 
Peter. _ .Cicnto, hundred, when it immediately pre- 
cedes a noun, masculine or feminine, drops its final 
syllable ; as, cien arbolcs, hundred trees ; bnt, cicnto 
y dos arboles, hundred- andtmo trees,- Grande, great, 
large, generally -loses its final syllable when the 
noun to which'it is prefixed begins with a consonant ; 
as, gran poder, great power. When grande does not 
_ mean sire ot magnitude, but good qualities, gran 
is used if the noun follow it. Thus, gran hombre 


l’is used for the conjunction and, except before 
words beginning with f or hi, when ii is used. ' 
Exercise 5.' 

Translate into English 

, 1. El camino es estrccho. 2. La casi cs espa- 
ciosn. 3. Las mugeres son soMrbins. 4. Lcs 
Ingleses no tienen dinero. 5. Las Inglcsas no 
tienen hombre. G. Los Espadoles no tienen sed. 
•7. Las Amcricunns soahormosns. 8. Loslibrosson 
nnevos. 9. tin buon general es el alma de un ejfir- 
. cito. 10. El Prances es pobre y sobertao. 11. El 
amigo del mfidico es ignorantc. 12. El juez es 
sfibioyrico. 13.-, La 16ngua = falnz 1 no nma la verdad. 
14. Los Americanos nman dinero. 15. Los hijos 
del pintor son fuertes y robustos. 1G. Los pobres 
tienen hambre. 

Exercise G. 

Translate into Spanish 

1. The Frenchman wrote letters to the Spanish 
woman. 2. The Americans are friends of the 


means, agreat. man : and grande hombre. a. tall man. 
. Adjectives are often used without the noun (the 
latter being understood) : as, 

El pobre, Me poor (man). Un ignoisnte, an Ipnorant (mat:). 

The gender can be known by the article which 
precedes the adjective. 

If the adjective refer to something to' which we 
do not apply a gender, the neuter article lo is used ; 
as, lo poco, lo mucho, the little, the much, or that 


English ( Ingleses) . 
dark. 4. ThSdaugh 
are pretty, o. The 1 
of the physician is sj 
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If in English "two objective cases of personal 
pronouns are in the same sentence, one of them 
governed by the preposition to, understood, and the 
other by a verb, the one governed by the preposition 
is placed first in Spanish j as — x 



If the pronoun be reflective— that is, if the nomin- 
ative and objective cases refer to the same person — 
the reflective pronoun must come before the other, • 
if another be used in the same sentence ; as— • 

£1 cura st me ctirigld, The rector addressed himself 


When in the second objective case any one of 
the pronouns mi, ti, si, is preceded by the preposi- 
tion eon (with), this preposition is prefixed to the 
pronoun, and the syllable go affixed,- the whole 


The first objective case of the personal pronouns 
comes after infinitives, imperatives, and gerunds • of 
the verb, forming one word with.the verb ; as — - 


When one verb governs another in the infinitive, 
the objective pronoun may come before the first or 
after the second verb ; as— 

El Aleman Invadver; or, el The Gcrmemhcrgoes to tee; or,' 
Aleman vn & retin. the German goes to atc-hcr. 

The first or second person plnral of the impera- 
tive drops its final letter when nos or as is joined to 
it; as— 

Seiitiini<Mio>! (and not sentd- GuarMos(atul notguahlados), 

. niosnob), ht-tis-scal-oitrxlves. fruard.youndccs. 

Elio, andits objeotive case lo, are properly used for 
a noun to which we cannot' assign any gender; and 
though not strictly correct, the practice is allowed 
of using lo for the masculine le, if this pronoun be 
directly governed by a verb. 

Personal pronouns must always agree with the 
nouns for which they are substituted in gender, 
person, and number. 


• Exebcise 9.- 

( Thcpenonal Pronouns arc in Italics.) 

Translate into English : — 

1. Pedro me escribid dos cartas. 2. Ella le did nn 
libro. 3. El los hnllu.' I. Ella les cscribid algunas 
cartas. Si El mfidico les habld. 6. 3b soy pobre y 
.viejo. 7. Tu eres mny subio., 8. El es ignorante. 

9. Eosotros somos fuertes y ricos. 10. El pintor to 
did una cuoliara de 'plata. 11. La muger nos. vid. ' 
12. El carpintero nos liabld. 13. Los Espauoles lo 
habloron. Id! El juez tiene mucha confianza cn 
V IS. Pedro le did el libro. 1C. El Aleman no le 
diddinero. 17. La Alemnna no- le habld. 18. La 
muger no me habld. 19.’ El pintor no te vid. 20. 
El carpintero 'no los halld. 21.- To voy a darfu nn 
libro. 22. 1'. es rioo. 23. VV. son pohres. 24. 
T'F. son sobdrbios. 

In forming a negative sentence, the adverb no ' 
must come not only before' the verb, but even 
before personal pronouns of the first objective case ; 
as, Juan no me lo dijo, John nut to-mo it said — i.e., 
John said it not tv me . . ' 

Ynestra m creed, contracted into listed (which is 
written V.), though of the third person, "is equi : 
valent to the/English word you ; thus the sentence 
“yon arc rich,” if addressed to ouo person, would 
be V. es rico. (your worship is rich) ; if addressed to 
more than one person, W. son ricos (your worships 
arc rich). When females • are referred to, the ' 
feminine form of the adjective must be used. 

Exeecise 10. 

' Translate into Spanish : — 

1. Peter mote' me two letters.' 2. The painter, 
gave him a book. 3. She found them. 4. He wrote 
to-them some letters. K I am poor and old.. 6. 
The judge spoke to-them. 7. Thou art very rich. 

8. He is wise. 9. We are ignorant. 10. They are 
•strong and rich. 11. The painter gave thee a silver 
spoon. 12. The woman saw us. 13. The carpenter 
spoke to iis.‘ 34. The Spanish woman spoke, to him. ’ 

10. Thephysiciansawliim. 1C. The Frenchwoman 
saw them (rnasc.). 17. The German woman saw 
them (fem.). 18. The carpenter made it (lo) -for ’ 
him. 19. The painter lias confidence in her. 20. 
The printers have much.confidcnce in liim. 21. The 
Englishman made it for me. 22. Yon gave me a 
book. 23. You are very wise. 24. You are hungry.' , 
25. You have a house. 20. You (plur.) are thirsty. 
27. 'You (plur.) are not proud. 28. You (plur.) love 


( they > 
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pint c« willi their cilia are considered to be like 
comb*, whence the name of the group. The 
month opens at. the end, where there is a slight 
protuberance, and it leads down to a curious 


Certain islands in the South Sea-- arc entirely com- 
posed of coral, and they arc almost all of a circular 
form, enclosing a basin of water. These ring-like 
islands are called atolls. The enclosed basin is 



branched system of canals, best understood by a 
rofcroncc to the illustration. (Fig. 17, p. 262.) 

Another family of the Ctenophora is represented 
by a strap-shaped animal, which is called Cesivs 
Veneris, or the girdle of Venus. This animal 
occurs in the Mediterranean Sea, and is described 
as very beautiful. The idea which suggested the 
name is poetic and appropriate, for from the foam 
of the sea which washes classic shores Venus was 
supposed to have sprung, and as she emerged she 
left her zone behind. 

The Anthozoa, especially the Zoantharia, play 
an important part in modifying the earth's crust, 
for these are the animals which produce the 
coral reefs and coral islands. The animals mainly 
concerned in building up coral reefs cannot live 
at more than about 10 to 30 fathoms below the 
surface, and of course they cannot live above it, 
but they delight in the boisterous waters of the 
surface. Their instincts guide them to build 
up on almost all coasts of the tropical seas long 
banks or bars, which are always highest on the 
ocean side, and highest of all towards the direction 
from which the fiercest winds blow. 

Those banks or reefs come to the surface at some 
distance from the shore, and enclose a lagoon of 
still water, which is a safe harbour for ships. 


shallow, but outside the island, even close to the 
shore, the sea is very deep. The phenomena or 
-reefs furnished to our renowned naturalist, DarwinJ 
a means of proving that the crust of the earth was 
being slowly upheaved or slowly depressed in 
different areas. 

In Figs. 20, 21, 22, and 23 the principal forms of 
reefs are represented as though we had cut per- 
pendicularly down through land, reef, and sea, and 
so could see their relations. 

In Fig. 22, A represents a volcanic island snr- 
rounded by a barrier reef with its enclosed lagoon. 
Suppose this to be slowly lowered in relation to tlic 
surrounding sea, the corals will continue to build 
on their old foundation, maintainingtlicir position at 
the surface, while the solid mountain disappears, 
and at last a ring-like reef, or atoll, is formed. 

If, on tlic other hand, the land rise, the corals arc 
killed, and fresh ones must begin farther down on 
the submarine flanks of the mountain, while a 
fringing reef (Fig. 21) is left on the side of the 
mountain above sea-level. 

The actual position of many coral reefs corre- 
sponds well with this theory. 

VERMES (WORMS). 

Under the head of Vermes are included a number 
of forms which have but little relation with one 
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tlic animal. while tin- .'•oft organ in which the 
|mm>!lc It Io-lged form- a eelf-defensive e\ --t 
arouml thi- of common (areolar) ti-.-iie. Tim- tlic 
creature it smarlv cn-coneed in a cavity, tlironph 
tlie wall# of which flic liquids penetrate, and arc 
absorbed liy tlic bhidrivr-like animal. Jiy the aid of 
this nutriment frcs.li clianpcs occur with flic growth 
of the larva. Thus on oim side of the interior or 
the bladder a ronn.l body prow# nnd so projects into 
the cavity, and in this the head and neck of tlie 
future perfect worm areformed. On thi# head tlic 
circles of honks and the suckers are developed, so 
that the examination or tlio larval form when at ail 
advanced stage will enable the examiner to deter- 
mine to which species the creature belong#. When 
this process is completed, the larva -has reached 
a stage beyond which it cannot become more 
developed unless it changes its position, and this 
change of position is not an active but a passive 
one. Hence multitudes -of those creatures probably 
die and became disintegrated without ever attaining 
tlie perfect form. Those, however, whose life-ssircnit 
becomes complete,* arc transferred to the stomach 
of a carnivorous animal by tlie tlosli in which they 
are lodged being devoured. Thus the animal ,1ms 
two different hosts, one of which entertains it in the 
immature condition, nnrl the other when it becomes 
perfect and sexually capable of reproducing its 
spocies. ' Most of those cyst flit? animals, when in 
the cystoid or bladdcr-lilje, state, inhabit tbe soft 
structure of herbivorous or grain-foeding animals; 
while when they arrive at tlie cestoid or tape-worm 
condition, they are found in the carnivorous.animals 
which feed upon their former hosts. It lias been 
shown that the Cysticcrcnsfasciolaris of the liver of 
'a mouse becomes the Ttmia crassicvllis (the tliick- 
neoked tapeworm) of the intestines of the cat, and 
tlie Cysticercvs j>isiformU (the pea-shaped bladder- 
tall) of the rabbit becomes tlie Ttmia serrata 
(notched tapeworm) of the dog. In tlie case of the 
species we have been describing, the host of tlie 
larva is usually the pig, and the host of tlie adult 
worm is man. As mighL he expected, it is found 
that tlic Ttmia solivm infeots those most who are 
especially fond of ill-cooked sausages. In Germany 
tliis unfortunate taste for nearly raw pork has 
produced the most harmful results, not only by 
introducing this worm, but also another, called 
Trichina spiralis, a. worm of much higher organisa- 
tion. and belonging to an order to be referred to 
hereafter. When tlie flesh containing tlic encysted 
ontozoon is being digested by the animal who has 
boon unfortunate enough to swallow it, the digesting 
operation goes on not only so far as to liberate the 
creature, but also to dissolve away the bladder 
which encloses the head. Then the creature, like 


the liberated genius in tbe “Arabian Night*" 
begins to take revenue on its liberator for its long 
iniprisonnient. It five# itself by it# book- and il- 
snekers to the wall- of the into-tine#. and its nei:': 
grow# and become# segmented a- before de.-orihotl. 
As compared to the iinmcn-c length and size of llu- 
chain of segment.-, the head is ridiculously small : 
and thus the simile of the genius, who, when 
liberated from his bottle, assumed such vast and 
formidable dimensions, is not inappropriate to the 
rapid development which follows the liberation of 
this worm from its cyst. 

The effect upon tlie human system occasioned by 
tapeworms is cxlremcly distressing. Tll'c 'pntlenr 
suffers not- only from .loss of appetite, emaciation, 
and lassitude, but the sympathetic nervous system 
ist affected so n's to produce convulsions and 
epilepsy. Distressing, however, ns these effects are, 
they are not so fatal as are thuso produced by the 
presence of the immature form, because tlic adult 
worm is confined to the intestines, and is tints, so 
to speak, in a situation external to tlie body, while 
the larva:, ns we have seen, penetrate into all parts 
of the body, and their presence is more or less 
injurious ns they take up their abode in the move or 
less vital organs. If they find their way to a posi- 
tion under the skin or in tlie muscles, they arc - 
comparatively harmless ; but if thoy penetrate the 
eye or the brain, they occasion pain nnd sometimes 
death. 

'In traoing tho circle of life of tlie Ttmia, we find 
it runs through all the forms named, in tlic follow- 
ing order : — 

1. The egg. , 

2. The embryo, actively travelling by a "six- 
hooked boring apparatus. 

3. Tlie resting larva, consisting of a • head 

enveloped inn torminal bladder. , 

4. Immature tapeworm liberated from its 
bladder. 

5. Segmented and sexnnlly mature tapeworm. 

0. Free segment: called a proglottis, from its 
likeness to the tip of the tongue. 


GERMAN. — XXXVI. 

• [Coitriinint from p. 30J.J ■ 

Paradigm of a Verb of the Old Form. 
Srtjlngtn (to strike) is thus conjugated : — 
INDICATIVE MOOD. 
rnesrsT. vast. 

, S. . 3rf) fi^tagc, I strike. S. S.-Ti fditug, I struck. 

’ Su ftMSgfi. 3u idtujft. 

<5t ftjilagt. ffr idling. 
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• “ET* 

Pa t t. ; 

mrniunvn. 

— 

SJcliicn, to bite 

idi Bclpc, if. 

Up'&ip 

up Wife ' 

Bcipe 

gcBiffcii 

SBcflcmmoi, FI to pinch, press 
(by anxiety) 

id; Bcllcminc, tc. 

ic(i Bcffomin 

icp Pdtemmtc 

Bcflcmmc 

bef torn men 
(bef'emmt} 

fflergnt, to conceal 

itt) Bcrgc, fcu Birg|l, cr Birjt, :c. 


icp PArge 

Birg 1 

gcBorgcn 1 

fflerflcn, to burst • 


id) BerR nr im (i 

icp BaiRe 

fcerflc or tiirfl 
bclritgc 

gcBitficn 

fflcltilgcu, to deceive 

id; Bctiugc, tt. 

id; tietrrg 

icp PelrBge 


aictnegcit, (■>) to induce 

id; Beiccgc, it. 

id; Bcun-g 

Up PciuSgc ’ 

Bcmegc • 

Bcivrgcn 

ffliegen, to bend 

id; Bitgr, it. i ■ 

id, fog 

icp Bfgc 


gcBcgcn 

fflieten, PJ to offer, to bid 

iff? {tide, ic. 

id; her 

icp PiStc 

Biclc ' 

gcBctcn 

SJinten, to bind 

id; time, tc. 

Up bont) 

id; dilute 

Bintc 

gcBuntcn 

SJittcn, to entreat, to beg 

id; title, tc. 

id; tint 

icp pate 

Oittc 

gcBttcn 

ffilafcn, to blow 

id; Binir.tu Bfaie/1, cr tfjfi, jf. 

ieti Wie3 

icp Micfc 

Blair 

gcBfaien 

SNeiBen, to remain 

id; BitiBr, it. 

itt; Blieb 

icp Hide 

BiciBc 

gcBiicBcn 

sBraten, to roast 

id; Bratc,tu brolrft or BrSIft 
tc tr.net nr teat, w. 

id; Britt 

Up Butte 

Brc.tc 

gcBratcn 

Skcdicn, to break 

id; Brtd;c, ru Bricpfl, er Oridit, tt. 

id; Brncp - 

icp BrAdtc 


gcBrcdjcn 

fflrcimcn, to burn 

irti Brcnnc, >e. 

id; Brauntc 

icp bromic 


gcBrnmit 

fihingcn, to bring 

id; firing Jt. 

idi Bracptc 

icp BrAeptf 

Bringc 

gcBrdipt 

Ecnfrn, to think 

itf) Benfe, it. 

id' tnrplr. 

icp tarBtc 

tcnlr 

gctad;t - 

©ingot, TO to bargain 
®refd;cii, to thrash 

i irii tinge, it. 

idi tung 

icp tfmgc 

tinge 

ijrtiiihjtn 

id; trtfepe, tu trifdic|), cr 
trifdit, tt. 

Id; trrfcp 

Up trafdic or 
trig die 

triid; 

gcttcfcpcn 

®ringcu. F) to press, to urge 

id; tringr, it. 

icf; trang 

Up trAugc 

tringc 

jjctrimgcft 

ffiiirfcn, to be allowed 

td; inrf, Hi tnrfll, ct turf, tt; 

ifp turfec 

icptiirfie 

tilrfc 

grtuift . 

GnU’fangm, to receive 

idt tmtf.uige, tu cmpfangll, 
cr einrfAiigt, tc. 

icp cmffiiig 

icf; cmrpugc 

cniffangt 

emrfitiigen 

(rmrfcpUu, to recommend 

id) riupftplt, tu cmpfic^tfl, 

: er nttriitBU, :r. 

irp cmvfapf 

Up tmltfciiic 

empprpl 

enipfoBtcn 

GrBUiipcn, 1*1 to turn pale 

t ictt etWciipt, jc. 

icp trBiicp 

icp rrBIicBc 

trBUicpc 

crBlitpen 

ffm} ,osclcct -- locI,oosc 

icp crl litre (crhhre), jr. 

irp rrtrr (ertrpr) 

icp cdfiBrc (cr- 
fun) 

crtiiprt (rtlfire) 

crtcBrcit («• 

Grlpfcpcn, W to extinguisli 

let; er(i'fd;e, tu trlift^eft, cr 
criififit, >r. 

Up cdcfdi 

Up criBfcpte 

crlcfipc 

criofcpcn 

Grjcp.iilen, to rcsomul 


icf crfd'rif 

Up crfeBMU 

rrfipnrie 

cndu'Iicn 

CfrftVrrrfcn,(' u J to bo frightened 

id; crfdircde. til crfd'r 
! er trfdiridil, sc. 

icp crfcprnf 

icp ctfcbrAic 

cifcputf 

ctfdircdcn 

GrivAgcn, P 1 ) to consider 

it!, «»A 9 t,JC. 

icp ctuug 

itB cnvfac 


morgen 

ffffeii. to eat 

id; effe, HI inefi, cr (fit, if. 

icp ofi 

icp ape 

ip 

gegrifen 

Gafrcn, P 2 ) to drive in a 

; id; f.ifirc, tu faptfl. cr fdptt, tc. 

icp fupt 

icp fupre 

fapre 

gefafiren 

Gallcn. to'fall 

id) f.iffc. tu faflll, cr font 

Up pel 

US ftrfe 

failc 

gefafien 

ft.ingcn, P 3 ) to catch 

ie(' fougr, tu fdngfi, rr fangt 

Up ting 

irfi Ritqc 

fnngc 

gcfiingcu 

orditen, to light 

id; fedite, tu frdirrfi or fuptjl, 
cr feeptet nr petit, jc. 

icp ferpt 

itp pipic 

feebtr- rriipt) 

gefrepten 

fiiutcn, to find 

id; pnte, ic. 

UP f«.nt 

icp f.tntc 

nine 

gcfiuitcn 

SUd’teii. to twist 

id) ftrdiir, tu ficcpldt or 
PirptP, cr flcrtitct or fiid;t 

irp fioept 

itp fictptc 

jTcriitc (fliiptl 

gcfiod'tcn 

' 


I 1 ) sBctrcnimt is not frequently used, nndis employed only in the sense of comjtrcsscd. < 4 > Irregular when it 

nienns to induce ; Tegular when it means "to move a body or afreet the sensibilities:' F> SBcutfl and tent, in 

the present, are poetical. K Single is sometimes used in tlio past in the sense of hire. F) For traiig. 
trimg wns formerly in use. tf 1 ) Derived from Mriften, to whiten as in the sun, which is regular. M Like 
vcdiifd;cn and tiu5Iffd;cn, irregular only when intransitive. Soften is always transitive and rognlar. 

Irregulnr always as an intransitive verb; bnt regular when transitive. P 1 ) More frequently used ns a 
regular verb. i 13 ) All the compounds of fapren are irregular except nnilfaprcn. F 3 ) The forms fieng and pcujc 
are obsolete; . 
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Set tungrige SI r it b c r . 

Gin Slrnbcc lu.tr tcrirrt in ter SDuflr. 3luci Sage ri.itte 
cr nictjts 511 efien tint tu.tr in (Vrf.ifir, hungers ju flciten, oft 
tr eutlirt. tint ton ten SBiiffergnitm nntraf, on tenen tie 
Sleifenten iljre Jl.tnteefe IrAnfcn. -birr fa$ er mtr teni Sente 
einen flcinen letcrnen ©nif liegen. „ (Sett fei gelobt," fagte cr, 
alS cr iljn auffiob uut anfiifjltc; ,tnS finb, glaubc id;, Seltclu 


3n tiefer fiifirii ■fjoffiiung ugnctc cr ten ©nil, fab luaS tr cnlliitl: 
unt rief tell Sxanriglcit anf, „ Jlri), cS fmb nur ifJcrlcii." 

KEY TO TRANSLATION FROM GERMAN (p 303). 
Tun Littmi C»XAtiv Bmn. 

A little girl nnnicd Caroline linti a meat lovely canary Wnl. 
Tire little 'creature sang from early morning till the evening; 
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The walls of the Acropolis oE Mycenro were 1G feet 



coming virtually therefore a subterranean tomb, to 
which access was obtained through a pared cause- 
way.' One of the stones forming tlio lintel was 
29 feet long, 17 feet wide, and 3 feet 9 inches 
thick, weighing over 100 tons. There wore other 
tombs of this class at Mycenaj, of which altogether, 
here and elsewhere, eleven examples are known. 
Some of these and the walls of palaces liave been 
made known to us through the researches of the 
late Dr. Schlicmann. Ono class of building, 
however, is absent — viz., the temple; and it is 
not till we come down to the seventh century 
(about GBO) n.c. that we find the first ex- 
ample in tlio Doric temple of Corinth. The 
researches made at Ilissarlik, the reputed town of 
Troy, have not been so successful, owing to the more 
or less complete destruction of' tlio palace there; 
but of the palace at Tiryits sufficient remains to 
suable us to restore in our imagination nt least 
some of tlio features of tlio palace of Ulysses as 
described in tlio “ Odyssey." 

The earliest example of temples of the archaic 
period is that already mentioned nt 'Corinth, of 
which a few columns only remain : they are of the 


Doric order, very stately in proportion, and still 
1 cany the architrave (ejtistylinm), or beam, which 
supported the roof. After Corinth come some of 
the temples at Selinas in Sicily ; and at the close 
of the sixth eontniy b.c., the temple of JEginn, also 
of the Doric 'order. > 

It now becomes necessary to say a few- words 
about the “ orders,” as they are called, and which t 
are known as the Doric, Ionic, and Corinthian 
orders. The two first were developed independently 
one of the other by different races. An order 
consists of several parts, all constructive in their 
origin, but, as employed, partly constructive and 
partly decorative : its principal . feature is the 
column (with or without a base), which is crowned 
by a capital, on which rests the entablature. The 
entablature is divided into three parts : the archi- 
trave, epistyle, or beam, .which rests on the capital ; 
tire frieze, the depth of which edrresponds to the ' 
minor beams resting behind on the architrave ; and 
tho cornice, which overhangs the frieze to protect it 
nnd the building Jjencath, and sometimes carries tho 
gutter of the roof. Wo have no duo to the origin 
of ihe Doric (Fig. 7) order. It has been nssflmed 
by some that it was derived from Egypt ; but the 
polygonal column there 
found has a base, which 
shows it was copied from a 
wooden column (a wooden 
column .requires n base to 
prevent the decay of its 
lower pari from damp) ; 
there is nlso no enshion 
under the abacus, or crown- 
ing member, of the Doric 
column. When wo come 
1o the Ionio (Fig. 8) order, 
wo arc on surer ground, for 
■the base, the fluting of the 
shaft or column, and tlio 
volute' capital, all betoken 
an Asiatic origin, such ns we 
find in Persian architecture 
already described. The 
Ionic order was probably 
developed in Asia Minor, 
though it is difficult to find 
its earliest types. 

Tho Corinthian order is 
■of very much later date, and 
may fairly bo supposed to 
have been suggested by 
the bell capital of Egypt 
already referred to. It lias been thought by some 

that it has a metallic origin, and that its leaves 

and volutes were originally forged in -metal and' 
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applied to the bell -c.-pital. subsequently being 
copied in '!nie. 

The nature of tin- forms awl their application 


■will be better understood liy n description of the 
class of building -which they were employed to 
decorate, and in which they formed also the 
essential constructive element. 

It has already been pointed out — in tlic second 
lesson — that the. Egyptian temple formed themodul 
from which all other structures borrowed their 
lending features : and although, ns wc have already 
suited, no remains have been found of any early 
archaic temples, we may fairly aEsuinc that the 
sanctuary or temple of the Deity must, in these 
early times ns in tlio-u of a later period, have called 

forth the higher instincts of man's imagination in 

its conception, and the greatest perfection of work 

they were capable of in its erection. 

The development and growth of the Greek 
temple, like that of the Egyptian, was cumulative; 
that is to say, in course of time it became more and 

more important ; lint, there tlic similarity ceases. 

Tlic Egyptian temples were enclosed with lofty 
walls, and bidden 1 iy immense pylons. The Greek 
temple was isolated, and intended to bo seen on all 
sides. With tlic- exception of tlic addition of a 
-pronaos, or vestibule, to the coll or sanctuary, and 


an njiinthiulamns. or treasury, behind it, we do not 
find that increase in the number of chambers and 
pillared halls as at Knmnk and Edfnu. Many of the 


Greek temples enclose only the simple sanctuary — 
that which we may regard as the germ of the pri- 
mitive temple — consisting of four walls and covered 
with a sloping roof, the ends of which, or the front 
and back elevation, formod that feature known as a 
pediment. 

To give the front more dignity in appearance, 
or possibly to yield shelter to the priest standing 
before tlic door (the priest only entered a Greek 
temple), or again to afford protection to the jxiint- 
ings or votive shields, by prolonging the side walls 
and providing two columns to carry the entablature 

or pediment, a porch would bo formed which is con- 

stantly found in Greece, and is known ns a portico- 
in-nntis. The temple being visible on all sides, for 
the snke of symmetry a similar feature would be 
added at the hack ; it served no purpose except the 
protectioij. of paintings or sculpture, there being no 
entrance door on that side. Suppressing the pro- 
longation of the wall and substituting columns, we 
arrive at the typo of temple — known as tetrastyie 
— with four columns in front : the word prostyle 
mldcd would indicate a front portico only; if added 
to tlic back as well, tlic full title would be tetrastyie 
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amphiprosfcyle. When six columns were placed in 
front, tlio term liexastylo -was given ; and the coiisc- ' 
qnont increase in width (the sanctuary being always 
of modest ' dimensions) allowed of columns being 
carried down the flanks or sides, forming what is ■ 
known as a peristyle ; in such cases there being 
nlwnys a portico at each end as well. With eight 
columns in front the temple was octnstyle. 

When t ten columns were employed in front, a 
greater splondonr and richness was given by forming 
double rows all round, the temple thus becoming 
decastylc and dipteral. In some cases the inner 
row of columns was 1 omitted, the peristyle being 
then of double width, and the tonn pseudo-dipteral 
was given to it. There is a temple at Agrigentiun 
in Sicily, dedicated to Jupiter, which has seven 
columns in front (bcptnstylo), and one at Flcst mu in 
Magna Griucia with nine ; but these are exceptions. 

As a rule, on the flanks of a temple there are 
twice ns ninny columns as there arc in the front, 
plus one. Thun in an octnstylo temple with eight 
columns in front, there will bo (counting the cast 
ones again) seventeen on each flank. The rule is 
not invariable, but It exists in the best examples. 
The great prolongation of the temple would lead 
to too great a length for tiro cello. A pronaos 
or vestibule was therefore introduced in tlio front, 
and a jmsticnm at the back. In large temples we 
find in addition an opisthodomus, or treasury, for 
tlio offerings made to the Deity. 

In large temples the Increased width given to the 
eella would render it too wide tobc roofed over with- 
out intermediate supports (especially as the finest 
temples wore covered witii marble slabs in imita- 
tion of tiles) ; a row of columns therefore was curried 
on each side of tlio cclla, and these were arranged 
in two storeys one above the other, with an arclii- 
f rave between, which may sometimes have supported 
a gallery. In the treasury, columns of the Ionic 
order, of much lighter proportions, were used so ns 
to economise space. 

In order to give the temple more importance, it 
was placed on a base or stylobate consisting of 
three steps ; the height of the steps varying, accord- 
ing to the size of the temple, from G inches to IS 
inches or more. 

There is one exceptional building, the Erccthcnm, 
in which throe temples — or, rather, two temples and 
a portico of carynt id figures— all placed on different 
levels, are combined together in one picturesque and 
harmonious assemblage. 

This description of tlio various plans of Greek 
temples, which is not necessarily chronological, 
will enable onr renders to understand better the 
application of tlio orders already enumerated. 

The plans being of the simplest nnd most element- 


ary charaoter, the great artist was enabled to con- 
centrate all his imagination and thought on the 
perfecting oftlie traditional forms handed down to 
him, and his knowledge of construction in their 
execution. The. rivalry ’of the various states of 
Greece tended also greatly to the development of, 
the architectural style of " their temples. The ’ 
blending of the two races — of the hide and hardy 
Dorian race with the softer natnro of the loninns 
— raised tlio Greek stylo to a position which it 
still holds above all other styles, in tlio beauty 
of its formB .and delicacy of its ornament and 
mouldings, in its perfection of execution, and last, 
though riot' least, its being the framework in which 
the noblest efforts of mnn’s genius, the soulpluros of 
Pllidins nnd liis contemporaries,, were incorporated. 

IVo may now proceed to a description of - the 
principal bnildings of Greece, 'foremost 'amongst 
which .comes the Fnrthcuon in the Acropolis of 
Athens and dedicated to Minerva . Using the terms 
already described, the ‘Parthenon is ootnst.Vle-peri- 
slylnr. It is of the Doric order ; tlio height of the 
columns being 30 feet, equal to fij- times the lower 
diameter of tlio columns. (This method of estab- 
lishing tlio relative proportions of the column is 
duo to Vitruvius, a Roman author of the Augustan 
era, and was probably not that employed by the 
Greeks.) Tlio columns of the temple of Corinth, 
already referred to ns the earliest Doric temple 
known, have a height of four diameters only, thus- 
showing that tlio development was towards greater 
lightness and elegance, The Doric columns of tlio 
Parthenon carried an entablature consisting of 
architrave, frieze, mid cornice, equal to twice the 
dinmeter of tlio columns — 11 feet. Above the cornice 
on the front nnd hack elevations rose the pediment, 
the sloping sides of which represented the roof 
behind ; and the whole building was raised on a 
stylobate, six feet high, of three stops. 

The stylobate, tlio columns and their capitals, the 
entablature and pediments, and the wall, were all 
built of Pentclic marble ; as also the covering of 
the peristyle. Tlio roof was constructed in timber, 
and carried a covering, in imitation of tiles, made of 
Parian marble. The materials, therefore, and the 
construction wore of tlio finest possible kind. So 
far tlio description is easy; hut tlio refinements 
carried into tiie proportions and- the completed sur- 
faces are of flic most delicate nature, introduced (so 
fnr as we are able now to follow) to correct, cerlain 
optical delusions. The columns taper to a less 
diameter at Hie top than they are at the bottom; 
their sides, however, are .not straight, but have a 
slight curve known as the entasis. The intercolumni- 
alion — viz., the space between ■’he centre columns — 
is wider than the others (Vitruvius says, to allow the 
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The Jlcccjjtion of the Xcirs at Home. 

30. Hnnc rcrum curaum, qunmqiiam nulla vcr- 
bomm jactantia cpistnlis Agricolae nudum, ut. 
Domitiano moris orat, fronte lactns jjectore auxins 
oxccpit. Inerat conseientia dcrisui fnisse nnpcr 
falsa m e Germania triumplium, emptis per com- 
mercia, quorum liabitus et crines in captivoruni 
speoiem fonnarentur : at nunc veram magnnmqne 

victoriam tot milibus bostium caesis ingenti fama 

celebrari. Id sibi maxime formidolosum, privati 
liominis nomen supra prineipis attolli: frnstra 
stadia fori et civilium aTtinm dccus in silentimn 
acta, si militarem gloriam alins occnjjaret cetera 
utcnmque facilius dissimulari, ducis boni impera- 
toriam virtutem esse. Talibus curis exercitus, 
qnodque saevae cogitationis indicium erat. secreto 
suo satiatus, optimum in praesentia statuit reponcre 
odium, donee impetus fatnac et favor exercitus 
languesceret : nam ctiam turn Agricola Britanniam 
obtinebat. 

Agricola's Jtctnm. 

40. Igitur triumphalia ornamenta et inlustris 
statuae honorem et quidquld pro triumpho datur 
multo verborum honore cumulata, dccerni in senatu 
jubet addiqtie insuper opinionem, Suriam provinciam 
Agricolae destinari, vacuam turn morte Atflii Bufi 
consularis et maioribus rcservatam. Credidere 
plerique libertum ex secretiorlbus ministeriis inissum 
a I Agricolam codioillos, quibus ei Suria dabatur, 
tulisse, cum praeoepto ut, si in Britannia foret, 
traderentur ; eumque libertum in ipso freto Ocenni 
obvium Agricolae, ne appellate quidem co ad 
Domitianum remeasse, sivo verum istud, Five ex 
ingenio prineipis flctum ac compositnm est. Tradid- 
erat interim Agricola successor! suo provinciam 
quictam tutamque. Ac ne notabilis celebritate et 
frequentia occurrentium introitus asset, vituto 
amicorum oIBcio noctu in urbom, noctu in Palatium, 
ita ut praeceptum erat, venit ; exceptusque brevi 
osculo et nullo sermone turbae servientium inmixtus 

est. Ceternm uti militare nomen, grave inter 

otiosos, aliis virtutibus temperaret, tranquillitatem 
atqne otium penitus auxit, cultu modicus, sermone 
faeflis, uno aut altero amicorum comitatus, adeo 
uti plerique, quibus magnes viros per ambitionem 
acstimare mos est, viso aspectoque Agricola quaere- 
rent fnraam, pauci interpretarentur. 

41. Crobro per eos dies apud Domitianum absens 
accusatus, absens absolutus est. Causa pericnli 
non crimen ullum ant querela laesi cuiusquam, sed 
infensus virtutibus princeps et gloria viri ac pessi- 
mum inimicorum genus, laudantes. Et oa insecuta 
sunt rei publicae tempora quae sileri Agricolam 
non sinerent : tot exercitus in Moesia Daciaqne et 
Germania et Par.nonia temeritato aut per ignaviam 


duenm nmissi, tot militarcs viri cuin tot cohort ibns 
expugnuti et capti ; ncc jam do limits imperii et 
ripa, sed dc hibernis legionmn cl. possessione dubi- 
tntum. Ita cum dnmna damnis continuarcutur 
atquc omnis annus fnueribns et cladibns insigni- 
rctur, posccbatur ore vnlgi dux Agricola, com- 
parantibus onnetis vigorem et ennstautiam et ex- 
pcrtnin. bellis animum cum inertia et formirlino 
cetcrornm. Quibus scrmonibiis satis constat Doini- 
tinni quoque cures verberat as. dmn optimus quisque 
libertorum arnorc et fide, pessimi malignitato et. 
livorc pronnm deterioribus principem cxstimulabant. 
Sic Agricola sininl snis virtutibus, simul vitiis 
aliornm in ipsnm gloriam praoceps agebatur. 

Jle Declines a Proemisulate. 

42. Adcrat jam annus, quo proconsulalum Africao 
et Asiac sortirctur, ct occiso Civica nuper nec 
Agricolae consilium deernt ncc Domitiano exem- 
plum.' Acccsscre quidam cogitiitiomim prinoipis- 
periti, qni iturusne esset in provinciam ultra Agri- 
colam interrogarent. Ac prirao occultius quietem 
ct otium laudare, mox opera m suam in adprobnnda. 
oxcusatione offeree, postremo non jam obscuri 
suadentes simul terrentesqne pertraxere ad Domi- 
tianum. Qui paratns simulatione, in ndrogantiafn 
oompositus, ct andiit. preces excusantis ct, cum ■ 
adnuisset, ngi sibi gratias passus est, nec crubuit 
bcneficii invidin. Salarium tamen proconsulate 
solitnm oflerri ct quibusdnm a sc ipso concessum 
Agricolae non dedit, sivc ofTensns non petitum, 
sive ex conseientia, ne qnod vetuerat viderotnr 
emisse. Proprinm hnmani ingenii est odisse quern 
laeseris: Domitiani vero nntnra praoceps in itnm, 
et quo obscurior co inrevocnbilior, moderatione 
tamen prudentiaque Agricolae ieniebatur, quia non 
contumucia ncque inani jaotntionc libertatis famnm 
fatumque provocabat. Sclant, quibus moris est 
inlicita mirari, posse etimn sub malis prinoipibus 
magnos viros esse, obsequhnnque nc modestiam, si 
industria ac vigor adslnt, eo landis cscendcre, quo 
plerique per abrupta, sed in nullum rei publicae 
usum, ambitiosa morte inclnrncrunt. 

NOTES TO TACITUS (continued). 

Chap. XXXVII.— T’ncui menus ‘Tree from care." Translate 
it Ur an ad vc ib ill English ; “ were calmly despising." 

, AdstibitaUlli rrhntas. “Bevel veil fur the emergencies of 
war!" The neuter accusative of an adjective followed 
by a genitive Is n favourite idiom with Tacitus. In this 
chapter you have two instances,, simiina coUimn and 
subilu belli. 

Tcrga prueslarc. "Turned their' tael: upon," i.c., "lied 

CotlcctL "They rallied.” 

iiKfaginis. fiidujo is properly an "enclosing or sanound- 
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{faction. Awe and. terror arc frail bonds of endearment: and the last year you utterly discomfited liy a shout when, under 
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A few Press Opinions respecting Cassell’s Technical Educator. 

“ At one of the bucolic gatherings in London the other day a gentle- 
man, who ought to have known better, raised an objection to the report 
of the Royal Commission on Secondary Education because it would 
involve a twopenny rate. Without going into the notorious question of 
the need of technology among the agriculturists of this country, we 
would suggest to the speaker in question, and the many shortsighted 
persons who think with him, a casual glance through the volumes we 
have before us. The growth of the taste for practical instruction in 
every department of industry, not excluding agriculture, is undoubted. 
In the towns evidences of it may be seen any winter evening in the 
attentive faces of the ‘ continuation * scholars, youths and maidens, who 
come mentally fresh and -vigorous at the end Hi a hard day’s work and 
give their teachers the greatest possible satisfaction. How milch the 
Messrs. Cassell have done to foster this healthy appetite for useful 
knowledge has been told again and again, and will bear re-telling. 
If there is any hope for our husbandmen and villagers at all, and in 
our opinion there is, they can only expect to realise it by keeping pace 



with the times. ‘The Technical Educator’ affords one means, and a 
cheap one, for it is a veritable cyclopaedia of all industries, from 
allotment gardening to dyeing, building and civil engineering. 
The frontispieces to the volumes arc typical enough, one being a 
beautiful vase of flowers in colours, from the fuchsia to the rose, and 
the other a tinted diagram of cross-weaving. The high standard of 
the various papers, illustrated without stint, is maintained through- 
out, and we are glad to believe that .this admirable periodical, in serial 
or volume form, has become a recognised aid in our public libraries and 
adult educational institutions, and that it has found its way to the home. 
The printing of both letterpress and pictures is .unusually good.” — 
Daily Chronicle. 

“ Messrs. Cassell & Company have done more than almost any 
other publishing house to help self-taught students to acquire, at all 
events, the elements of a liberal education. Wc arc glad to find 
that the new edition of ‘Cassell’s Technical Educator’ is now complete 
in six volumes. The highest authorities have been consulted in the 
preparation of this encyclopedia of trade and manufactures, and 
the services of practical experts in every department of technical 
knowledge have also been enlisted. The value of the book as a 
practical work of reference is not open to question, for the contributors 
to its pages arc men who are fully qualified by training and personal 
experience to deal with design in textiles and fabrics, the manufacture 
of steel and iron, building construction, practical mechanics, and many 
other subjects about which amateurs and young students need explicit 
directions. There are many illustrations and diagrams in these volumes, 
and an admirable index.” — Standard. 

“Men who have risen from the ranks and made their mark in 
public life have traced their success to the inducements and aids to 
self-improvement afforded by the long-famous ' Popular Educator.’ It 
may well follow that many amongst the generation to whose service 
‘The Technical Educator’ has been dedicated will, in years to come, 
look back on this work also in like manner, with grateful recogni- 
tion of the help and impulse it is now affording them towards putting 
themselves in the ranks of scientific and industrial advancement, 
and achieving success by identifying themselves with the vigorous 
forward movement of their day, in place of idly letting the great 
wave of progress pass them by, to leave them, presently, stranded 
and out of date. While Parliament and public bodies have been 





"The type, the drawings, the letterpress are all of the best, and a 
more excellent work of reference it would be difficult to find.” — 
Liverpool Mercury. 1 

"To students and workers with brain and fingers, these volumes, 
with their clear instructions and admirable illustrations, are simply 
invaluable .” — Bristol Times and Mirror. 

"Much attention is now directed to technical instruction, and the 
utility of these volumes should be apparent Especially has the want 
of such a work been felt among those who have not had the opportunity 
of attending technical instruction classes; but this void is now quite 
filled. Descriptions of processes and machinery are not easy to make 
plain, but this difficulty is in ‘The Technical Educator’ to a great 
extent overcome by the employment of a very large number of dia- 
grams and photo-mechanical blocks of the machinery employed. These 
six handsome volumes form a complete and an almost. indispensable 
workmen’s library ." — Dundee Advertiser. 

“In every respect the publication is worthy of the eminent - house 
from which it issues. The contributors are obviously past-masters in 
their several branches, both as regards principles and practice. The 
public are familiar with previous editions of ‘The Technical Educator.’ 
The current edition is distinguished by new articles written by authors 
and teachers whose knowledge is in every respect up-to-date; new 
illustrations expressly prepared for the work, new coloured plates, 
convenience of size, and clear, legible letterpress ." — Liverpool Post. 

“This splendid work is now complete, and the six volumes offer 
unrivalled aid to young men anxious to get on in the world. In all no 
fewer than thirty-two different subjects arc dealt with by writers who 
not only are themselves practical experts, but who have the rarer gift of 
clearly imparting their knowledge .” — Bradford Observer. 
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